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SUBDURAL HEMATOMA, HYGROMA, AND HYDROMA IN INFANTS 


Gorpon KINLEy, M.D., 


Harris D. Ritey, 


JR., M.D.,* AND CLAUDE S. Beck, M.D. 


CLEVELAND, OHIO 


BNORMALLY large quantities of 
A subdural fluid over the convexity 
may be 

or hy- 


of the cerebral hemispheres 
termed hematomas, hygromas, 
dromas. These may be distinguished 
by the appearance and extent of the 
fluid and pathological changes in the 
adjacent meninges. 

Clinically, their behavior is similar 
in that all are chronic, slowly progres- 
sive, liquid space-occupying lesions 
which cause diffuse pressure on the un- 
derlying brain. 

The reason for distinguishing them 
is evident at the operating table where, 
following subdural punctures which 
satisfy the criteria for sub- 
dural hematoma, some lesions are 
found to be hygromas or hydromas. 

Ever since Hewett™* in 1845 and 
Virchow™ in 1857 described patholog- 
ical changes associated with the sub- 
dural space, many authors have added 
information of a clinical,’® ** '% ** 
pathological,” * *® ** ** 
and experimental'* *° 
ture. The reader is referred to the ex- 


clinical 


21, 26, 38, 46, 56, 58 


34, 37 25 , 6 ‘ 
» 44, 61 na- 


From the Departments of Surgery and 
Pediatrics, Western Reserve University School 
of Medicine and the University Hospitals of 
Cleveland. 

*Present address: Vanderbilt University 
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Putnam and Cush- 
and Groff and 


cellent reviews by 
Sherwood,*? 
Grant.*” 

The problem of subdural hygromas 
is well illustrated in the collective re- 
view by Wyecis® and other re- 
ports.?» 3% 48 

Subdural hydromas have been de- 
seribed by Dandy,’® Naffziger,*® Da 
Costa and Adson,’ Rand,** Brock,‘ 
Lichtenstein, and Davidoff and Ep- 
stein.'* 

The earlier 


ing,*® 


on subdural 
hematoma in 50, 52 all em- 
phasized the diagnostic features, the 
value of subdural punctures, and the 
poor prognosis. Sherwood in 1930 
suggested that surgical removal of the 
might be of 


writers 
infants» 27> 


residual neomembrane 
value. 

The surgical approach to the prob- 
lem of subdural hematomas in infants 
was initiated by Peet and Kahn* in 
1932 and Naffziger and Brown*® in 
1934. However, it was not until 1939 
that Ingraham and Heyl,” by institut- 
ing a well-caleulated program of sub- 
dural punctures, trephination, and rad- 
ical excision, were able to report a re- 
markable improvement in the surgical 
mortality. By 1949 Ingraham and 
Matson" reported over 100 cases oper- 
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ated with results that challenged the 
best of adult series. 

In adults, the diagnosis of subdural 
hematoma is established by the find- 
ings at surgery or autopsy. In in- 
fants, however, the diagnosis is often 
considered to be established clinically 
by the findings on subdural puncture. 

The most unequivocal diagnostic 
criterion found in the literature is that 
of Rogatz*® who states that more 
than 1.0 ¢.c. of subdural fluid with a 
protein greater than 35 mg. per 100 
e.c. (that of spinal fluid) is pathog- 
nomic of subdural hematoma.  In- 
graham and Matson*® in their article 
on subdural hematoma state that 
more than 1.0 ¢.c. of subdural fluid 
is indicative of pathology. Elvidge 
and Jackson" state that bloody fluid 
indicates recent hemorrhage and xan- 
thochromie fluid indicates old hemor- 
rhage. Other writers simply state that 
the diagnosis is made by subdural 
puncture and go no further. 

Subdural hygromas have been de- 
scribed as collections of bloody and/or 
xanthochromic fluid with or without 
an associated neomembrane.* ** © This 
also embraces the description of sub- 
dural effusion by Penfield,** and El- 
vidge and Jackson.** 

Subdural hydromas have been de- 
scribed as collections of clear or 
slightly xanthochromiec fluid with or 
without a neomembrane.* ** °° 

The possibility for confusion of these 
three terms is obvious. Indeed Kaump 
and Love** and Munro* relate hema- 
toma and hygroma. Lichtenstein® 
considers hygroma and hydroma to be 
synonymous and differentiates them 
from hematoma by the absence of a 
neomembrane. Dandy*® and Brock,‘ 
however, state that some hydromas may 
have an associated neomembrane, and 
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Da Costa and <Adson® suggest that 
hydromas and hematomas may: be re- 
lated. Discrepancies bet yeen the his- 
tory and findings at operation have 
been noted by Ingraham and Matson,*° 
Statten,* Kaplan,*? and Elvidge and 
Jackson."? 


PATHOGENESIS 


The following is our interpretation 
of the many and varied theories and 
facts which are already recorded in 
the literature. 

Trauma” ** 54, 37, 46, 56, © may precip- 
itate one or both of two primary le- 
sions, hemorrhage,****°* or effu- 
sion.’ *° However, there are many pre- 
disposing factors such as vascular an- 
omalies, malnutrition, and infection, as 
outlined by Baker,? Scott,** and Groff 
and Grant.**? Trauma may be unidenti- 
fiable in which case the term spon- 
taneous*' may be used. In some cases, 
infection® ** may appear to be the pre- 
cipitating cause. 

If the primary lesion is hemorrhage, 
it may be either intradural® * ** ?* or 
subdural.** #5: 4% 56 If intradural, 
bleeding from intrinsic dural capillar- 
ies® *° strips the mesothelial layer as a 
preformed membrane. The deeper lay- 
ers of the dura develop an inflamma- 
tory reaction and the lesion simulates 
a subdural hematoma although it is still 
intradural. 

If subdural, rupture of the pial or 
‘*bridging’’ veins or venous sinuses*® 
88, 45, 46, 56 gives rise to a true subdural 
hemorrhage which, depending upon 
whether or not it becomes diluted by 
a cerebrospinal fluid leak,** ** °° may 
clot early or late. 

If it clots early, a relatively local- 
ized lesion is produced exciting a rela- 
tively localized dural proliferation™ 
which as a neomembrane may even- 





KINLEY ET AL.: 


tually surround the clot to form an 
encapsulated hematoma. Actually, by 
virtue of this encapsulation the hema- 
toma has become intradural. 

If it clots late, the blood may 
spread extensively throughout the sub- 
dural space*” and cause a diffuse pro- 
liferative reaction*® ** in the mesothe- 
lial layer of the dura and may never 
become encapsulated. 

The progressive nature of these le- 
sions is attributed to gradual enlarge- 
ment from repeated hemorrhages,** * 
exudation of serum," transudation of 
cerebrospinal fluid,?° or by a cerebro- 
spinal fluid leak.* ** *° 


As these lesions undergo hemolysis, . 


absorption, and dilution, the fluid 


changes from bloody through bloody- 
xanthochromie and xanthochromic to 
clear fluid. This is well illustrated 
when the process is accelerated by sub- 


dural punctures. 

If the primary lesion is an effusion, 
it may be caused by an abnormal per- 
meability of the arachnoid,*® a frank 
arachnoid laceration? ?” °° or defect,’ 
as an accompaniment of cerebral 
edema,”® or as a reaction to adjacent 
infection.’ ** 

In any event, this fluid may have a 
high or low protein content; if high, 
the fluid may be xanthochromic and, 
by irritation, cause a proliferative re- 
action which may be called a neomem- 
brane® *°; if low, the fluid is clear and 
no neomembrane is present.** 

These lesions may also increase in 
size by diffusion, arachnoid leaks,’ or 
as inflammatory exudates secondary to 
adjacent foci of infection.’ * 

Leary** has emphasized a funda- 
mental defect in the reparative powers 
of the dura because of its unique cir- 
culation. Ingraham and Matson*® have 
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emphasized the constricting effect of 
a fibrotic neomembrane on the rapidly 
growing brain.® 


CLINICAL FEATURES 


This series deals with twenty-two 
consecutive patients less than one year 
of age diagnosed as subdural hema- 
tomas from the years 1945 to 1950. 

The ages on admission show an ir- 
regular distribution over the first ten 
months of life about which little can 
be said except that they are very mis- 
leading as to the actual ages of onset 
of symptoms. Twenty-one of the 
twenty-two patients had their onset of 
symptoms in the first four months of 
life. Of these, thirteen were during 
the first month, ten dated from the 
first week, including three less than 
one month of age on admission. Of 
the remainder, three had their onset in 
the second, two in the third, and three 
during the fourth months. 


ETIOLOGY 


Sixteen of the twenty-two patients 
had a definite history of prematurity, 
prolonged labor, abnormal presenta- 
tion, difficult forceps delivery, or ce- 
sarean section. Four were reported as 
‘‘normal’’ births, and the birth his- 
tories of two were not known. 

Other types of trauma were known 
in three instances; all had falls with 
variable degrees of head injury at 
three, six, and seven months, respec- 
tively. The first two of these also had 
known birth injuries but there was no 
known birth history in the third. 

Two cases were presented with in- 
fections which may have been causally 
related to the onset of the hematomas; 
however, one was the product of a 
cesarean section, and the other, while 
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there was no history of birth trauma, 
had symptoms which dated from birth. 
SYMPTOMS 

The most common symptom was 
some type of gastrointestinal upset 
(seventeen patients) in the form of 
vomiting (fifteen patients), diarrhea 
(three patients), or a chronie feeding 
problem (three patients). Eight pa- 
tients had failed weight 
normally; six of these had associated 


to gain 


vomiting, one chronic diarrhea, and 
one had seurvy. 

Some disturbance in the level of con- 
sciousness occurred in thirteen of the 
twenty-two. Six were predominantly 
irritable, four were lethargic, and three 
alternated between both. 

Convulsions occurred in eleven pa- 
tients; they were usually generalized 
tonie and/or clonic. 

In three patients an abnormally en- 
larged head was evident prior to ad- 
mission, three were grossly retarded, 
three had some type of respiratory ir- 
regularity with associated episodes of 


cyanosis, and three had episodes of 


fever. . Miscellaneous symptoms _in- 
cluded ‘‘ecolds,’’ pallor, painful joints, 
blindness, deafness, ete. 

This analysis emphasizes the similar- 
ity between subdural hematoma and 
almost any other disease of infancy. 


SIGNS 

While some signs were of a slightly 
more specific nature, none were com- 
mon enough to be pathognomonic. 

Some disturbance in the level of con- 
sciousness was present in fourteen of 
the twenty-two in the form of irrita- 
bility in seven, lethargy in four, and 
both in three. 

Enlargement of the head was either 
generalized (ten) or localized as 
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frontal and/or parietal ‘‘bossing’’ 
(three). One patient had marked 
frontal ‘‘bossing’’ associated with pos- 
tural occipital flattening and a rela- 
tive microcephaly. 

Hyperreflexia was usually general- 
ized and was present in thirteen. 

The anterior fontanel was described 
as ‘‘full’’ or ‘‘tense’’ in twelve pa- 
tients. It is important to emphasize 
that the infant’s head should be ele- 
vated when this observation is made. 

The optic fundi were abnormal in 
twelve; ten showed hemorrhages of 
varying duration, and two showed 
atrophy. 

Varied paresis or paralyses were 
present in ten patients. These ranged 
from bilateral sixth nerve weakness 
(three), nuchal rigidity (four), blind- 
ness (two), deafness (one), unilateral 
facial weakness (two), and hemiparesis 
(four). These signs were of no local- 
izing value and most disappeared fol- 
lowing subdural punctures. 

Retardation was evident in seven of 
the twenty-two. Malnutrition was 
fairly marked in five. Infection of 
various types was present in thirteen 
and anemia occurred in twelve. 

One patient had multiple healed 
fractures of long bones similar to those 
described by Caffey.*® 

These signs point to significantly in- 
creased intracranial pressure with a 
variable degree of impairment of cere- 
bral function. 

SPECIAL STUDIES 

These included subdural and spinal 
punctures, x-ray studies, and electro- 
encephalograms. 

The technique of subdural puncture 
has been clearly described by Ingra- 
ham and Matson*® and will not be re- 
peated. We routinely give penicillin, 











Fig. 1.—Chronic subdural hydroma showing subdural oxygen which moves freely from 
frontal to occipital poles with head in A, face up, B, erect, and C, face down positions. Note: 
By x-ray this condition is indistinguishable from chronic’ subdural hygroma, 
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Fig. 2.—Chronic subdural hematoma showing a localized collection of subdural oxygen in the 
frontal region. A, face up position; B, face down position. 


A. B. 


Fig. 3.—Pneumoencephalogram, showing apparent cerebral and cortical atrophy before 
operation. Note: The falx is not outlined and cortical markings extend to periphery. A, 
Preoperative study after subdural spaces had been tapped dry and where a chronic encap- 
sulating membrane containing a small amount of xanthochromic fluid was found. B, Postopera- 
tive study on same patient. Note the normal cortical markings and the relatively dilated third 
ee a apparent cortical atrophy is no longer evident but there is some residual cere- 

ral atrophy. 
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and the subdural punctures are ex- 
tended over a longer period of time in 
the attempt to ‘‘dry up’’ the subdural 
spaces. 

Of our twenty-two patients, twenty- 
one had subdural punctures and one 
had a ventriculogram. Of the twenty- 
one, fifteen were bilaterally positive 
and six were unilaterally positive; one 
was bilaterally clear, five bilaterally 
xanthochromie, six bilaterally bloody- 
xanthochromic, four unilaterally xan- 
thochromic, two unilaterally bloody- 
xanthochromic, and three were mixed 
bilaterally. 

Spinal punctures were done in 
twenty patients of whom seventeen 
showed clear fluid, three were bloody, 
and two were not reported. Six of 
those with clear fluid showed protein 
values between 40 and 90 mg. per cent. 

Oxygen was injected following sub- 


dural punctures in nine patients and 
showed the subdural space in every 


ease. In most instances, this oxygen 
moved freely throughout the subdural 
space with appropriate positioning of 
the head (Fig. 1). This, incidentally, 
is inconsistent with the usual concept 
of a discrete eneapsulated chronic sub- 
dural hematoma (Fig. 2). In a few 
eases subarachnoid oxygen. was also 
evident indicating an arachnoid leak. 

Pneumoencephalography was done 
in seven cases without any untoward 
effects. In all it showed varying de- 
grees of prominent surface spaces 
(Fig. 3A), and in some the subdural 
space was also filled (Figs. 4 and 5). 

A ventriculogram done in one pa- 
tient did not afford any abnormal x- 
ray findings. 

Skull films were negative except in 
six patients where widened sutures 
were reported and two where occipital 
flattening was noted. Their chief 
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value was in excluding fractures, ec- 
topic calcifications. and other bony 
anomalies. Of four patients with en- 
larged heads, tense fontanels, and ab- 
normal fundi, two showed widened su- 
tures and two did not. 
Electroencephalographic 
were of little aid in diagnosis. 


findings 


Fig. 4.—Pneumoencephalogram showing bi- 
lateral filling of the subdural spaces in the 
erect position. 


DIAGNOSIS 


The diagnosis of ‘‘subdural hema- 
toma’’ was made by subdural and 
spinal punctures in twelve of the 
twenty-two cases. All showed bloody 
and/or xanthochromiec subdural fluid 
in the presence of spinal fluid with a 
normal protein. 

The demonstration of a dilated sub- 
dural space by oxygen injection led to 
the diagnosis in six patients one of 
whom had clear subdural and spinal 
fluids. All of the remaining five had 
bloody and/or xanthochromiec subdural 
fluid with clear spinal fluid with an 
elevated protein in three, and grossly 
bloody fluid in two. 

Three cases were diagnosed by their 
response to subdural punctures; two 
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Fig. 5.—Pneumoencephalogram showing oxygen entering the subdural spaces and moving 
freely from frontal to occipital poles with appropriate changes in position. A, Anteroposterior 
view with infant lying on left side; B, lateral view with infant erect; and C, lateral view with 
face down, 
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had bloody and/or xanthochromic sub- 
dural fluid in the presence of clear 
spinal fluid and one had both bloody 
subdural and spinal fluids. In this 
last patient, the tense fontanel became 
soft, the infant relaxed, and thereafter 
became progressively more able to re- 
tain feedings. 

One case was diagnosed in the course 
of postparietal trephination for ven- 
triculography. 

The diagnosis actually established 
was an abnormal collection of subdural 
fluid. The oxygen studies are of con- 
siderable interest in that while they 
demonstrate a dilated subdural space 
they also show that this is frequently 
a diffuse and not a localized dilatation. 
They also show that there frequently 
are communications between the 
subarachnoid and subdural spaces. 
These findings suggest that some cases 
we called subdural hematomas were 
actually hygromas or hydromas. 


DIFFERENTIAL DIAGNOSIS 


This ineludes five conditions which 
have either abnormal surface collec- 
tions of fluid or subcortical collections 
with an overlying ‘‘ paper-thin’’ cortex. 

Abnormal surface collections of fluid 
may occur in an external absorptive 
hydrocephalus or with a focal cortical 
atrophy overlain by a relatively local- 
ized ‘‘subarachnoid lake.’’ 

There may be marked thinning of 
the cortex so that intraventricular or 
subcortical fluid may lie only a few 
millimeters beneath the dura. This 
may occur with an obstructive hydro- 
cephalus, congenital porencephaly, 
atrophy, or intracerebral cyst associ- 
ated with tumor or hemorrhage. 

Focal atrophy or porencephaly may 
be accompanied by static focal neuro- 
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logical signs, whereas signs of pressure 
or meningeal irritation are absent. 

A tumor may present signs of in- 
creased intracranial pressure with a 
localized progressive neurological defi- 
cit. 

Intracerebral hemorrhage may cause 
fulminating localizing signs, increasing 
pressure, and meningeal irritation. 

The various types of hydrocephalus 
may require an air study for diagnosis. 

It is important to realize that the 
same injury which initiated the sub- 
dural bleeding may also have caused a 
eerebral contusion, subarachnoid 
hemorrhage, or may have irreparably 
The effects _ 
also 


damaged the brain itself. 

of sustained compression 
cause permanent damage to the brain. 
A collection of subdural fluid may 
obseure the signs of coexistent intrinsic 
disease so that after maximal recovery 
with subdural punctures has occurred, 
the ease should be re-evaluated, if 
necessary, employing an air study. 


may 


SURGICAL CONSIDERATIONS 


Degrees of malnutrition or anemia 
tolerated by an older child may be 


devastating to an infant. Cryptogenic 
infection of even mild degree can cause 
a greater general disturbance. Hemor- 
rhagie tendencies may be more insidi- 
ous and difficult to control, especially 
in the presence of fever or infection. 

Following the several weeks of 
management on the Pediatrie Service, 
during which time the subdural space 
is decompressed as completely as pos- 
sible by alternate daily punctures, 
these patients are usually in optimum 
condition for surgery. 

With thorough subdural punctures 
the problem is no longer one primarily 
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of relieving acute pressure on the brain 
but rather of preventing the late effects 
of chronic pressure either by a con- 
stricting membrane or a chronic col- 
lection of subdural fluid. This means 
that surgery aims at (1) removing the 
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required extended postoperative aspira- 
tion. In two patients reoperation was 
necessary for removal of the reformed 
membrane. 

During the past year, therefore, we 
have allowed ourselves to be guided 


Fig. 6.—Chronic neomembrane (inner aspect) showing fibrous tissue with a mesothelial border 
on each side. 


Fig. 7.—Minimal neomembrane showing er ee proliferation in the inner layer of the 
ura. 


membrane as completely as possible, 
and (2) preventing the reformation of 
the subdural fluid. 

In the past, we have employed both 
simple trephination and radical osteo- 
plastic flaps; however, the results were 
not altogether satisfactory. Subdural 
fluid tended to recur and frequently 


primarily by the history of a proved 
collection of subdural fluid and have 
routinely turned bilateral parietal 
osteoplastie flaps. 

The right side is done first unless 
the volume of subdural fluid on the 
left is very much greater, and this is 
followed in one to two weeks by a 
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similar procedure on the opposite side. bone is penetrated with a small per- 
Transfusion during operation is rou- forator and cut with scissors on the 
tine. Gigli saw. Care is taken to avoid the 


8.—Neomembrane densely adherent to the outer collagenous fibers of the dura. 


Fig. 9.—Neomembrane with intrinsic hemorrhage (intradural hematoma). The superficial and 
deep capillary plexi and the deep collagenous fibers of the dura are evident. 


The skin incision averages 5 em. in coronal suture and anterior fontanel. 
diameter. It is placed behind the hair- The bone flap is turned down with a 
line with its base toward the ear. The hinge of temporal muscle. 
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The dura is usually tense but fre- 


quently is not discolored. It is turned 


back as a flap with the base toward the 
sagittal sinus. 


OF PEDIATRICS 

1. Bloody and/or xanthochromie fluid 
may be found encapsulated by a 
brownish translucent membrane which 
forms a discrete sac over the convexity 


of the fronto-parieto-temporal regiun. 
Here removal of the fluid and the sae 


Upon opening the dura, any of four 
situations may be encountered. 


Fig. 10. Fig. 11A. 


11B. Fig. 11C. 


Fig. 

Fig. 10.—Operative field showing the apparent cortical atrophy, the space between 
brain and skull, the frail neomembrane adherent to the inner surface of the dura, and the 
reflected “‘mesothelial’’ layer stripped from the dura. 

Fig. 11.—Operative fields showing artificial separation of the dural layers: A, on pre- 
liminary opening of the dura; B, dural flap turned down revealing prominent “lakes” of suba- 
rachnoid fluid; and C, showing the mesothelial layer of the dura reflected upward and beginning 
separation at the margin. Note: This is the case of chronic subdural hydroma, and the 
apparent neomembrane in A is really the “mesothelial” layer. See Fig. 12. 
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is a relatively straightforward proced- 
ure. We have employed the term 
chronic hematoma in this 
situation. 

2. Xanthochromic fluid overlying a 
brownish-gray fibrous membrane (Fig. 
6) bridging the coneavity of the fronto- 
parietal-temporal region and constrict- 
ing the underlying brain. When in- 
cised, the margins of this membrane 
spread and the cortex herniates 
through the opening with danger of 
rupture. This poses a more difficult 
problem in removal. We have used 
the term chronie subdural hematoma 
in this situation. 


subdural 
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a part. This membrane is physically 
incapable of encapsulating the fluid 
found or of constricting the brain. It 
might very easily be missed through 
a trephine opening. These cases we 
have described as subdural hygromas. 

Here we have found it most satis- 
factory to develop a plane of cleavage 
in the dura itself and to literally strip 
its inner ‘‘mesothelial’’ layer (Figs. 10 
and 11). While this is a difficult task 
in a normal dura in these cases, the 
inner mesothelial and outer endocran- 
ial layers separate unusually easily. 
This ‘‘mesothelial’’ layer with its 
adherent neomembrane is removed 


Fig. 12.—Normal dura showing only questionable edema. From a case of subdural hydroma. 


3. Xanthochromic fluid free in the 
subdural space with a frail subdural 
membrane which may appear as a dull 
brown deposit on the inner surface of 
the dura (Fig. 7) or as a very fragile 
transparent brown membrane more or 
less adherent to the dura (Figs. 8 and 
9). In either case this membrane tends 
to shred and is very difficult to remove 
from the dura of which it seems to be 


from all the accessible concavity of 
frontal, parietal, and temporal regions. 

In some cases this cleavage plane 
disappears over the frontal region 
anteriorally and the occipital region 
posteriorally where the mesothelial 
layer will tend to shred rather than 
strip. In other cases its limits are not 
found where they extend beyond the 
line of vision on to the falx, tentorium, 
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and floor of the anterior and middle 
fossae. 
The 


face which remains is less of a problem 


‘‘raw’’ endocranial dural sur- 
in hemostasis than the surface left if 
the neomembrane is torn or scraped 
away. 

4. Clear or slightly xanthochromic 
fluid with no apparent neomembrane. 
Here we have stripped the inner dural 
layer bilaterally in one patient and 
have found no significant pathological 
changes (Fig. 12). This case has been 
described as a subdural hydroma al- 
through no arachnoid leak was demon- 
strated. 

With each of these four situa- 
tions there usually is a space of a centi- 
meter or two between skull and brain 
which had been occupied by the sub- 
dural fluid. The arachnoid is trans- 
parent and usually contains prominent 
‘*lakes’’ of subarachnoid fluid lying in 
widened sulci between atrophic gyri. 
The surface cerebral vessels may be 
unusually tortuous where they course 
through these subarachnoid ‘‘lakes.’’ 
When one sees these prominent sub- 
arachnoid ‘‘lakes’’ (Fig. 10) one is re- 
minded of Penfield’s** speculation con- 
cerning obstruction to the cerebro- 
spinal fluid exit and its relation to 
hydrocephalus. 


? 


We routinely drain these ‘‘lakes’ 
by multiple arachnoid incisions to al- 
low the eseape of cerebrospinal fluid 
rather than decompress the ventricle 
to facilitate the exposure. 


OPERATIVE STATISTICS 
In the seventeen patients treated 
surgically there were thirty operations, 
twenty-five osteoplastie flaps, and five 
trephinations. There were ten bilateral 
and five unilateral flaps of which one 
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was a reoperation for recurrence of a 
hematoma five months postoperatively. 

One of the flaps became infected and 
healed with a local revision two months 
later. One was reopened forty-eight 
hours postoperatively for a secondary 
epidural hemorrhage. A few of the 
more recent cases developed 10 to 20 
e.c. of fluid beneath the sealp which 
responded to one or two aspirations. 
One early patient died on the operat- 
ing table and in this case had not been 
systematically decompressed by sub- 
dural punctures preoperatively. It is 
of interest that this infant at autopsy 
showed bilateral hygromas with delicate 
neomembranes which covered the entire 
inner surface of the dura above the 
tentorium. 

One patient had bilateral and three 
had unilateral trephination. One of 
the latter was negative for any sub- 
dural fluid although this had been 
proved preoperatively by serial punce- 
tures. The remainder required post- 
operative aspiration of the sealp for 
several weeks, and one who had bilat- 
eral trephination returned one month 
postoperatively for reoperation for a 
reeurrence. 

There were five bilateral chronic sub- 
dural hematomas, five bilateral hy- 
gromas, and one bilateral hydroma. 
One had a chronic hematoma on one 
side and a hygroma on the other. Four 
had unilateral hygromas of whom one 
has recently recurred two years post- 
operatively for removal of a laminated 
chronie hematoma from the other side. 

It is of interest to re-examine the 
symptoms and signs on the basis of 
these findings. 

Bilateral chronic hematomas showed 
a higher incidence of irritability, con- 
vulsions, abnormal fundi, enlarged 
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head, tense fontanel, and bloody xan- 
thochromie subdural fluid on initial 
examination. 

Bilateral subdural hygromas showed 
a higher incidence of vomiting, mal- 
nutrition, failure to gain weight, and 
xanthochromie subdural fluid on initial 
examination. 

In every case where the subdural 
space was shown by oxygen studies to 
be diffusely dilated the surgical find- 
ing was a hygroma. Where the sub- 
dural dilatation was localized a chronic 
hematoma was found. Diffuse dilata- 
tion evident in the 
diagnosed at operation as a hydroma. 


was also ease 


RESULTS 

In discussing the results, it is well 
to bear in mind that most patients 
show marked improvement during the 
course of subdurai punctures. Surgery 
aims primarily at consolidating the 
ground gained by (1) preventing re- 
formation of the fluid and/or the neo- 
membrane, and (2) permitting the re- 
mental and 
physieal development. Hence the re- 
sults may be evaluated as immediate 


sumption of a normal 


(depending upon symptomatic relief) 
and remote (depending upon a normal 
mental and physical development). 
Of the twenty-two patients, five were 
treated by subdural punctures alone 


and of these one is mentally retarded, 


one is hydrocephalic, two could not be 
followed, and one is awaiting surgery. 

Of the remaining seventeen patients 
who were operated upon, one is dead, 
one had a negative trephine, and one is 
hemiplegie and retarded. 

Three are only fair results in that 
retardation, in spite of subdural pune- 
tures prior to surgery, has not im- 
proved satisfactorily. 
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Eleven of the seventeen are con- 
sidered good results; however, three 
have been followed for less than six 
months. 

The over-all 


thirteen good results, two fair, three 


results then include 
poor results, one death, and three are 


not known. 
COMMENT 


One of the main purposes of this 
paper has been to illustrate the muiti- 
plicity of pathological findings which 
may be associated with abnormal col- 
lections of subdural fluid. 

In describing these findings we have 
the subdural 
hematoma’’ to indicate bloody and/or 
xanthochromie fluid eneapsulated by 
a well-defined neomembrane; 
‘*hygroma’’ to indicate a collection of 
xanthochromie fluid free in the sub- 
dural space with a nonencapsulating 
neomembrane; ‘‘hydroma’’ to indicate 
a collection of colorless or slightly xan- 
thochromie fluid free in the subdural 
space with no evidence of a neomem- 


used terms ‘‘chronie 


brane. 

The merit of these distinctions is 
in their use as descriptive labels for 
the gross pathology found at operation 
and they carry with them specific 
implications as to treatment. 

It is our impression that they all 
may represent healing of 
subdural or intradural hemorrhage, 
and that birth trauma is the most com- 
Trauma at 
birth may explain the high incidence 
of bilateral findings. 

The problem of what constitutes 
‘‘normal’’ trauma to the infant’s head 
during birth has never been adequately 
defined. In the adult, bloody spinal 
fluid is invariably an abnormal find- 
ing, but in the newborn infant, it is 


stages in 


mon precipitating factor. 
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often considered of little clinical signi- 
ficance.* °° The clinical evidence of 
the effects of this trauma is obscured 
by the lag in functional development 
of the cerebral hemispheres.*® °° 

These factors may explain discrep- 
ancies in correlating birth injuries, 
duration of vague symptoms, and ages 
of admission to hospital. 

Many of these infants apparently 
did well in spite of their traumatic 
births and then days, weeks, or months 
later developed an insidious pattern of 
nonspecific symptoms such as feeding 
problems, failure to gain in weight, 
mental retardation, irritability, leth- 
argy, ete., and when these progressed 
to intractable vomiting or convulsions, 
they were hospitalized for study. 

Others were admitted because of in- 
fections such as otitis media, pneu- 
monitis, and arthritis. These patients 


frequently had a history of diminished 
resistance to infections and their sub- 
dural fluid showed a degree of xan- 


chronic 
wonder 


thochromia indicative of a 
process. This makes 
whether chronie collections of subdural 
fluid might 
capped infants to 
they might otherwise ward off. 

Some were admitted with a nonspe- 
cific history of failure to gain weight, 
ete. until after a relatively minor fall 
they suddenly developed convulsions, 
coma, or intractable vomiting. Here 
also, when one finds subdural fluid with 
a marked degree of xanthochromia, one 
wonders whether the fall was the cause 
or an effect of the subdural lesion. 

The most significant findings on in- 
itial examination are those of a chronic 
inerease in intracranial pressure such 


one 


predispose these handi- 


infections which 


as an enlarged head, widened sutures, 
or pressure markings on x-ray and 
delayed closure of the fontanel, or 
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those of a recent increase in intracran- 
ial pressure, such as a tense fontanel 
and retinal hemorrhages. However, as 
Ingraham and Matson*® have pointed 
out, it is important to suspect the 
presence of subdural fluid as this will 
lead to subdural puncture. 

The purpose in doing a subdural 
puncture is to establish the presence or 
absence of subdural fluid in abnormal 
amounts. This fluid may be bloody 
suggesting a hematoma, xanthochromic 
suggesting a hygroma, or clear suggest- 
ing a hydroma. 

The response of the infant to the 
puncture may be more important than 
the appearance of the fluid, and here 
we would like to repeat Ingraham and 
Matson’s*® comment that this is the 
beginning of treatment. 

Whatever the appearance of the sub- 
dural fluid, a spinal puncture should 
also be done for comparison. If the 
spinal fluid is bloody and/or xantho- 
chromic, serial subdural and spinal 
punctures will be necessary for evalua- 
tion. 

In those eases in which there is any 
element of doubt, the subdural fluid 
should be replaced by oxygen and 
x-rays taken with the head in the 
erect, face up and down, and lateral 
positions. This should not be done, 
however, until the subdural fluid has 
been greatly diminished by punctures. 
A localized dilatation of the subdural 
space will indicate a hematoma, a gen- 
eralized dilatation will suggest a hy- 
groma if the fluid is xanthochromie, 
or a hydroma if the fluid is clear. 

In some cases simultaneous visualiza- 
tion of the subdural and subarachnoid 
spaces will indicate an arachnoid leak 
but this does not exclude the presence 
of a neomembrane. 
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If the infant does not make a satis- 
factory recovery during the course of 
subdural may indicate 
irreparable damage to the brain or a 
coexisting lesion which may also be 
treated. For this reason, although the 
diagnosis of hematoma, hygroma, or 
hydroma has been established, a pneu- 
moencephalogram may be necessary to 
completely evaluate the patient. 

Unless an unusually massive acute 
hematoma necessitating heroic surgery 
is present, these lesions’ can be con- 
trolled by subdural punctures as long 
as the fontanel is patent. 

The futility of simply draining the 
subdural fluid by one puncture is evi- 
dent by its rapid reformation on sub- 
sequent punctures. This suggests that 
while the bulk of the fluid causes the 
symptoms, it is itself an effect of the 
associated pathology in the meninges. 

Surgery aims at removal of the fluid, 
removal of the neomembrane, and dis- 
rupting any ‘‘flap valve’’ effect of an 
arachnoid tear. 

Unless the lesion is a chronic encap- 
sulated subdural hematoma, the neo- 
membrane may be missed through a 
single trephine opening and therefore 
we feel that an osteoplastic flap is pref- 
erable. If the lesion is a hematoma its 
complete excision is desirable; if a 
hygroma, we recommend stripping the 
inner ‘‘mesothelial’’ layer of the dura; 
if a hydroma, it may simply suffice to 
make multiple arachnoid incisions as 
Dandy” has suggested. 

We feel that further improvement in 
the results may be gained by alerting 
ourselves to the frequency of hygromas 
and hydromas as well as hematomas. 
The warning history of a traumatic 
birth and nonspecific symptoms during 
the first month or two of life where 
there is any suggestion of intracranial 


punctures, it 
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pressure should warrant an explora- 
tory subdural puncture. 

Some of these lesions may heal spon- 
taneously and some may recur after a 
considerable latent interval. Since the 
time factors of healing are not well 
understood and the brain is rapidly 
growing, we do not like to delay sur- 
gery. However, we do feel that it is 
possible to operate too early. 


SUMMARY 

1. The various diagnostic criteria 
for subdural hematoma, hygroma, and 
hydroma have been briefly reviewed. 

2. The various theories of patho- 
genesis are drawn together into an in- 
elusive review. 

3. Twenty-two cases are analyzed 
from the standpoints of incidence, 
symptoms, signs, special studies, opera- 
tive findings, pathology, and results. 

4. The diagnostic criteria for chronic 
subdural hematoma, hygroma, and 
hydroma have been defined in a mu- 
tually exclusive manner. Their diag- 
nostic procedures and individual treat- 
ment are mentioned. 

5. The significance of birth injuries, 
neonatal ‘‘silent period,’’ and duration 
of nonspecific symptoms is emphasized. 

6. A definitive surgical treatment for 
subdural hygroma is described. 

7. The relative frequency of hy- 
groma and hydroma is mentioned. 

8. The importance of evaluating con- 
current intrinsic brain damage prior to 
operation is emphasized. 
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ABDOMINAL PAIN AS A MANIFESTATION OF EPILEPSY 
(ABDOMINAL EPILEPSY) IN CHILDREN 
SAMUEL Livineston, M.D. 
BaALTIMorE, Mp. 


T IS generally known that abdomi- 

nal or epigastric pain is a frequent 
aura of an epileptic seizure. Gowers,’ 
in 1901, analyzed the ease histories of 
over 2,000 epileptic patients and 
found abdominal pain to be the most 
common aura. Patrick and Levy? 
found attacks of abdominal pain to be 
a ‘‘forerunner’’ of grand mal seizures 
in thirteen out of 500 cases. Bridge,® 
in his study of 742 epileptic children, 
also found abdominal complaints to be 
the most common of the aura. 

In 1941, Klingman and co-workers‘ 
studied a small group of children with 


abdominal pain, both clinically and 
with the electroencephalograph, and 
inferred that the abdominal pain in 
these children was related to epilepsy. 
Hoefer, Cohen, and Greeley® just re- 
cently reviewed studies on thirty-one 
children with complaints of episodie, 


paroxysmal abdominal pain consid- 
ered to be of cerebral origin. 

Although abdominal pain has been 
known to be associated with epilepsy 
as far back as Hughlings Jackson, the 
syndrome of ‘‘abdominal epilepsy’’ 
seems to have been first described by 
Moore® who reported his initial case 
in 1944, and since’ then has studied 
eighteen additional cases. 


MATERIALS AND METHODS 
The present report deals with clini- 
eal and electroencephalographie 
From the Department of Pediatrics of The 
Johns Hopkins University School of Medicine, 


and The Epilepsy Clinic of The Johns Hop- 
kins Hospital. 
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studies on fourteen children who suf- 
fered with recurrent paroxysmal at- 
Each pa- 
tient was studied intensively to elimi- 


tacks of abdominal pain. 


nate other causes for the pain. 

The age of the patients at the time 
they were first seen by us varied from 
5 to 11 years. One patient was seen 
at the time of the occurrence of his 
first pain, three had been suffering 
with pain for nine months, two for 
one year, five for eighteen months to 
two years, and three for over two 
years. 

The abdominal pain was periumbili- 
eal in location, but did radiate in some 
It al- 
ways occurred very suddenly and was 


instances to the epigastrium. 


very severe and colicky in character. 
In eight patients, the pain lasted for 
five to ten three from 
thirty to forty-five minutes, and in 
three the pain lasted twenty-four to 


minutes, in 


thirty-six hours. In each instance the 
pain was immediately followed by 
postictal-like and 
Associated gastrointestinal symptoms, 
such as nausea and vomiting, were 
present in eight patients. Four com- 
plained of nausea at the onset of the 
pain, and four vomited two to three 
times during the course of the pain. 


exhaustion sleep. 


Frank convulsions were not present 
in any patient at the time they were 
first seen by us. There was a family 
history of epilepsy in only two of the 
twelve cases. 
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ELECTROEN CEPHALOGRAPHIC STUDIES 


Electroencephalographiec studies re- 
vealed definite abnormalities in eleven 
eases, and normal brain wave patterns 
in three patients. An analysis of the 


abnormal electroencephalographic 


findings showed four patients with ab- 
normally fast waves for their age; 


four with abnormally slow waves; one 
with paroxysmal burst of spikes; and 
one showed high voltage slow spike 
One patient re- 
vealed a slow foeus with a 
marked generalized build-up. With 
the exception of one patient (R.O.), 
the cerebral electrical abnormalities 
were present at the time the patients 
were asymptomatic (free of pain). An 
electroencephalographie tracing was 
obtained on R.O. at the time he was 
having an attack of abdominal pain. 


forms. 
wave 


and wave 


ANTICONVULSANT THERAPY 


All fourteen patients have been or 
are being treated with Dilantin. In 
three patients, the Dilantin was dis- 
continued after six months because 
the drug proved to be ineffective. In 
the remaining eleven patients, the ab- 
dominal pains have been completely 
controlled with this drug. 

The three patients who did not re- 
spond to the Dilantin were also previ- 
ously treated with phenobarbital with- 
out benefit. Two of these patients are 
now treated with 5-phenyl, 3-methyl 
hydantoin (Nuvarone) and one with 
Mesantoin. Sufficient time has not 
yet elapsed to determine the efficacy of 
these latter drugs. 

CASE REPORTS 

For the purpose of this presentation, 
the ease histories and the electro- 
encephalographie tracings of four ex- 
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emplary patients are presented. A 
four-channel and an eight-channel Off- 
ner electroencephalograph were used 
to perform the tests. All of the trac- 
ings shown in Figs. i to 8 are scalp-to- 
ear leads taken during the resting 
state. 


Case 1.-—R. C. is a 9-year-old white 
boy who weighed 7 pounds, 8 ounces 
following a normal birth. Infant and 
childhood development were normal. 

About four years ago, he began hav- 
ing ‘‘eramping pains in the stomach’’ 
and continued to have these ‘‘eramp- 
ing pains’’ periodically until 7 years 
of age, at which time he was first seen 
by us. The abdominal pains were 
characterized by severe, constant, 
eramplike pains localized to the peri- 
umbilical area. They always occurred 
between 3 a.m. and 6 a.m. and would 
awaken him from sleep. He usually 
vomited once or twice at the onset. 
The pain usually lasted from fourteen 
to forty-five minutes and was always 
followed by a deep sleep. It recurred 
one to two times a month, but between 
attacks, he was asymptomatic, active, 
and felt well. He had had no frank 
convulsions in the past. 

At 6 years of age, he had an ex- 
ploratory laparotomy because of the 
abdominal pain. A normal appendix 
was removed, and no pathological con- 
ditions were found to account for the 
pain. 

When first seen by us, physical ex- 
amination revealed a_ well-developed 
and well-nourished 7-year-old white 
male. He was cheerful, cooperative, 
and intelligent, and gave the appear- 
ance of a well-adjusted young boy. 
His general examination, including 
neurological, was completely negative. 

He was examined completely for 
all of the usual causes of abdominal 
pain, including an intravenous pyelo- 
gram and_ gastrointestinal barium 
studies, with completely negative find- 
ings. A routine electroencephalogram 
(Fig. 1) revealed an abnormal brain 
wave pattern with abnormally slow, 
relatively high voltage, three to four 
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per second waves. The abnormally 
slow waves were present in all leads. 

He was given 32 mg. of phenobarbi- 
tal three times a day. The abdominal 
pains persisted, and the phenobarbital 
was increased over the course of the 
subsequent four months to a maximum 
of 64 mg. four times a day, without 
benefit. The phenobarbital was dis- 
continued at this time, and he was 
then started on 100 mg. of Dilantin 
three times a day. He has been seen 
by us at regular intervals, and has 
remained entirely free of abdominal 
pain for the past two years. 


Case 2.—J. M. is a 7-year-old white 
male. His birth was normal; how- 
ever, his development was somewhat 
delayed. He did not sit up until 10 
months of age, did not walk until 26 
months, and began saying words at 
31% years of age. He had no specific 


illnesses, no operations or accidents. 
There was no history of lead ingestion. 

When he was 4 years old, he began 
having severe abdominal pain, parox- 


ysmal in nature, lasting fifteen to 
twenty minutes. The pain recurred 
on the average of one to two times a 
week. In each instance, the pain was 
followed by a short period of sieep 
and exhaustion. 

He was admitted to the Harriet 
Lane Home at 5 years of age, and ex- 
cept for mental retardation, all exami- 
nations were negative. A routine elec- 
troencephalogram (Fig. 2), however, 
revealed a severely abnormal brain 
wave pattern with many abnormally 
slow high voltage waves and high 
voltage slow spike and wave forms. 

He was discharged from the hospi- 
tal without medication with instruc- 
tions to return in several months for 
a check-up. About two weeks after 
discharge from the hospital, he began 
having frequent daily grand mal con- 
vulsions in addition to the attacks of 
abdominal pain. The attacks of ab- 
dominal pain occurred independently 
of the grand mal convulsions. 

He was treated with phenobarbital 
without benefit and was then started 
on 100 mg. of Dilantin three times a 
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day. He has been entirely free of 
both grand mal seizures and abdomi- 
nal pain for a period of one year since 
starting the Dilantin. 


Case 3.—R. O. is a 10-year-old 
white male. Birth and childhood de- 
velopment were normal. The family 
history was negative for epilepsy or 
allied disorders. 

He was apparently in good health 
until 9 years of age at which time his 
mother found him lying on the bath- 
room floor in an unconscious state. 
No convulsive movements were ob- 
served. The mother stated that she 
saw him about one-half hour before, 
and he appeared to be feeling well. 

He was immediately taken to one of 
the local hospitals. Routine physical 
and neurological examinations re- 
vealed a comatose 9-year-old male. 
Examinations were otherwise essen- 
tially negative. He regained con- 
sciousness after about four and one- 
half hours and felt well except for a 
moderate degree of drowsiness which 
lasted for several hours. 

Repeated physical and neurological 
examinations were negative. Labora- 
tory tests including urine, blood chem- 
istries, spinal fluid, x-ray of the skull, 
and pneumoencephalogram were all 
normal. 

He remained in the hospital for ten 
days and was discharged in good con- 
dition. He was then referred to us 
for further investigation. 

A routine electroencephalogram was 
done. twelve days after onset of the 
episode of loss of consciousness. At 
the onset of this test, the patient had 
had no_ specific complaints. Ten 
minutes after the test was started, the 
patient suddenly began to complain 
of a very severe knifelike pain in the 
region of the umbilicus. The pain 
persisted for about ten minutes and 
then abruptly stopped. He was some- 
what drowsy and confused for about 
fifteen minutes afterward. The elec- 
troencephalographiec examination was 
continued throughout the entire inter- 
val of pain and for fifteen minutes 
thereafter. 
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Fig. 3.—Sample of EEG of R. O. taken at onset of test shows abnormally slow high voltage 
waves present only in the right occipital lead. The patient was asymptomatic at this time. 
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Fig. 4.—Sample of EEG of R. O. taken just at onset of abdominal pain indicated by a 
point marked with vertical lines on tracing shows a generalized build-up of high voltage slow 
waves in all leades. 
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5.—Sample of EEG of R. O. taken two minutes later while he was still having pain shows 
an almost constant run of very high voltage two per second waves in all leads. 
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Fig. 6.—Sample of EEG of R. O. taken eight minutes later vvhile the pain was still present shows 
abnormalities almost identical with those present in Fig. 5. 
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Serial samples of this test are shown the pain, his stomach becomes very 
in Figs. 3, 4, 5, 6, and 7. tense, and ‘‘he eries and cries and 

He was given 100 mg. of Dilantin then vomits. He usually sleeps for 
three times a day and has been free of several hours after the pain is over.’’ 
abdominal pain or other manifesta- The pains almost always occur between 
tions of epilepsy for a period of nine 5 and 7 a.m. and frequently awaken 
months. him from sleep. 
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Fig. 7.—Sample of EEG of R. O. taken fifteen minutes after abdominal pain had ceased 
shows abnormally slow high voltage waves present only in right occipital lead similar to the 
nbnormalities demonstrated in Fig. 3, before the onset of the abdominal pain. 


Case 4.—M. O. is a 10-year-old Physical examination at the time he 
white male. His birth and childhood was first seen by us revealed a some- 
development were normal. There isno what thin, but fairly well-developed 
history of epilepsy or allied disorders 8-year-old boy. He appeared to have 
in the family. at least average intelligence for his 
age. No gross physical abnormalities 
were present. Neurological examina- 
tion revealed no pathological findings. 


About two years ago, he began hav- 
ing ‘‘gripping pains in the stomach,’’ 
which recurred about every two weeks 
until he was first seen by us at 8 years Laboratory examinations, including 
of age. The pains are described by the urinalysis, blood chemistries, x-ray of 
patient as follows: ‘‘They just grip the skull, intravenous pyelogram, and 
me. They go off and on for about five gastrointestinal barium studies were 
to ten minutes. I vomit when I have normal. A _ routine electroencephalo- 
these pains. It feels like somebody is gram revealed an abnormal brain wave 
grabbing and squeezing my stomach.’’ pattern with three paroxysmal bursts 
The mother states that when he has_ of spikes in all leads (Fig. 8). Two 
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of these bursts of spikes appeared dur- 
ing rest and one during hyperventila- 
tion. 

He was given 32 mg. of phenobarbi- 
tal four times a day. However, the 
pain recurred, and during the course 
of the subsequent six months, the 
phenobarbital was increased to 64 mg. 
four times a day and was continued 
for three months but without benefit. 
The phenobarbital was discontinued, 
and the patient was given 100 mg. of 
Dilantin three times a day. The ab- 
dominal pain recurred as before, and 
the Dilantin was increased to the maxi- 
mum tolerance without benefit. Sev- 
eral months ago, he was given 5- 
phenyl, 3-methyl hydantoin (Nuva- 
rone). This drug has not been used 
long enough to determine its anticon- 
vulsant value. 


Fig. 8.—Sample of EEG of M. O. 


DISCUSSION 

The results of this study, along with 
those previously reported by Moore 
and Hoefer indicate that paroxysmal 
attacks of abdominal pain may be a 
manifestation of abnormal cerebral ac- 
tivity. 

All of the fourteen patients studied 
by us presented one or more of the 
following features: (1) recurrent 
paroxysmal attacks of abdominal pain 
followed postictal-like exhaustion 
and sleep, (2) eleetroencephalographic 
favorable 


by 


abnormalities, and (3) a 


clinical response to Dilantin therapy. 
It should be emphasized, however, 
that a diagnosis of so-called abdominal 
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epilepsy may be entertained in pa- 
tients who suffer with recurrent at- 
tacks of abdominal pain and yet do 
not present the typical triad of find- 
ings as previously mentioned. 

All of the fourteen patients studied 
by us presented recurrent attacks of 
abdominal pain which was followed in 
each instance by a state of exhaustion 
and sleep. However, in Moore’s and 
Hoefer’s series, there were some pa- 
tients who were classified as having 
abdominal epilepsy, but in whom the 
abdominal pain was not followed by 
exhaustion and sleep. It is readily 
conceivable that sleep or exhaustion 
need not necessarily be an associate of 
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The patient was asymptomatic at this time. 


the abdominal pain, since it is gen- 
erally known that many patients with 
overt epilepsy do not go into a state 
of exhaustion at the termination of 
their seizures. 

Of the fourteen patients studied by 
us, ten presented abnormal electro- 
findings, and four 
had normal brain wave patterns. 
Hoefer reported that thirty of his 
thirty-one patients revealed abnormali- 
ties in the electroencephalogram. 

All of the 
performed on our patients were rou- 
tine tests. It may be that if means of 
activation, such as sleep, photo-driv- 
ing, or Metrazol were employed, a 


encephalographie 


electroencephalograms 
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greater number of electroencephalo- 
graphic abnormalities might have been 
found. 

The presence of a normal electro- 
encephalogram should not necessarily 
eliminate the diagnosis of abdominal 
epilepsy in any given case if the his- 
tory and therapeutic test validate such 
a diagnosis. It is generally known 
that a varying percentage of patients 
with definite clinical evidence of other 
forms of epilepsy not infrequently 
present normal brain wave patterns. 

Probably the most important of the 
three criteria mentioned is the clinical 
response to anticonvulsant therapy, al- 
though it should be emphasized that a 
failure to respond to anticonvulsant 
medication does not disprove a diag- 
nosis of epilepsy in any form. 


Eleven of our fourteen patients have 
been completely relieved of their seiz- 


ures with Dilantin. The remaining 
three patients were not favorably af- 
fected with the use of Dilantin and 
phenobarbital. These patients are now 
being treated with other anticonvul- 
sants. 

In conclusion, it should be stressed 
that since abdominal pain is probably 
one of the most common complaints 
which a pediatrician is called upon to 
interpret and may be a symptom of 
many disorders, each patient should 
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be investigated very intensively before 
a diagnosis of abdominal epilepsy is 
made. 

SUMMARY 


1. Clinical and_ electroencephalo- 
graphie studies on fourteen children 
who suffered with recurrent parox- 
ysmal attacks of abdominal pain con- 
sidered to be of cerebral origin (ab- 
dominal epilepsy) are presented. 

2. All of these patients presented 
one or more of the following features: 

a. Recurrent attacks of abdominal 
pain followed by postictal-like exhaus- 
tion and sleep. 

b. Electroencephalographie 
malities. 

ce. A favorable clinical response to 
Dilantin therapy. 


abnor- 
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PRENATAL MULTIPLE IMMUNIZATION 


Puitie Couen, M.D., Herman Scuneck, M.D., Anp EMANUEL Dusow, M.D. 
New York, N. Y. 


HOOPING cough and diphtheria 

remain the two most important 
preventable contagious diseases of in- 
fancy. During the first two years of 
life, the former disease is still the cause 
of more deaths than measles, diph- 
theria, poliomyelitis, and scarlet fever 
combined. The easily performed Schick 
test and the precision of antitoxin 
determinations have yielded abundant 
data regarding diphtheria immunity, 
while the absence of such tests has ac- 
counted for the relative lack of authen- 


tie information about pertussis im- 


munity in the adult and in the infant. 
By means of the Schick test and anti- 
body titers we have demonstrated a 
decline in diphtheria immunity in the 
This has been fur- 
ther evidenced by the fact that numer- 
ous outbreaks and epidemies of the 


past generation.’ 


disease have been reported in different 
parts of the world, and a progressive 
increase in the case rates has occurred 
since 1945. These have been 
almost evenly distributed between the 


age groups of 1 to 5 years, 5 to 10, and 


cases 


above 10 years.*-'° 

Mishulow and her co-workers" found 
that 15.2 per cent of children and 
adults who had a negative history of 
had antibodies. 
Their immunologic study of a group of 
that 31 cent had 
pertussis antibodies prior to inocula- 


pertussis protective 


women reveals per 


tion. Sinee these antibodies are trans- 
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mitted from the pregnant mother to 
the baby, a small but definite propor- 
tion of babies may be born with some 
immunity against whooping cough. The 
great majority, however, have no pro- 
tection against this disease. 

Seadron and Cohen" injected a 
group of pregnant women at two-week 
intervals from the sixth to the eighth 
month of pregnancy with doses of per- 
tussis vaccine totaling from 90 to 150 
billion bacilli. Immunologie studies 
demonstrated that all developed high 
titers of immune bodies following such 
vaccination, and that these antibodies 
were regularly transmitted to the new- 
born babies in a high titer quantita- 
tively of the same order. Other groups 
of investigators using different im- 
munologie techniques obtained results 
which led to similar conelusions.** ™* '° 

Although the majority of adults have 
been shown to possess considerable 
quantities of neutralizing antibodies 
against the influenza virus,'* there has 
been little available data comparing 
influenza -antibody levels of mothers 
and their infants. Rickard and Hors- 
fall’? performed quantitative neutral- 
ization tests with influenza A virus and 
the serum of noninoculated mothers 
and their infants at various periods 
after birth. They found that during 
the first two months of life, infants 
possess antibody levels almost identical 
with those of their mothers. During 
the third and fourth months, antibody 
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levels decreased rapidly in infant 
serum, and from the fourth to the six- 
teenth months, very few infants posses- 
sed demonstrable concentrations of 
antibodies against this virus. Cohen 
and Schneck'* demonstrated that chil- 
dren under 2 years of age who were 
actively immunized against influenza 
did not respond with good antibody 
production. 

The great susceptibility of adults 
and children to whooping cough, and 
the importance of this disease as a 
eause of infant mortality, the demon- 
strated decline in immunity to diph- 
theria among adults within the last 
generation (and a consequent decrease 
in newborn immunity )** *® and the dif- 
fieulty of immunizing children under 
2 years of age against influenza if need 
be, suggested to us the advisability of 
protecting the newborn infant against 
these and additional diseases by the 
method of maternal immunization, but 
using multiple antigens instead of a 
single antigen. 


METHODS 


A group of unselected women pa- 
tients in the pre-natal clinic of the 
Beth Israel Hospital, New York City, 
were Schick tested on admission to the 
clinie. Immunization procedures were 
earried out on these women in the last 
trimester of pregnancy. Schick-posi- 
tive mothers were tmmunized against 
both diphtheria and whooping cough, 
Schick-negative mothers against whoop- 
ing cough alone. Certain patients of 
both groups were inoculated with a 
single injection of influenza virus vac- 
cine. 

The injections were begun in the 
seventh month of pregnancy and so 
spaced that immunization was com- 
pleted approximately six weeks before 
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delivery. The immunizing series for 


pertussis and diphtheria consisted of 


three injections given at intervals of 
four weeks. For influenza immuniza- 
tion, one injection was given six weeks 
before the expected date of delivery. 
Blood for titration of antibodies was 
taken from the mother before the im- 
munizing series was begun, and again 
at delivery. Cord blood, representing 
the fetal circulation, was also taken at 
delivery. 

Vaccines used were of two varieties, 
fluid and alum precipitated. The alum- 
precipitated material yielded by virtue 
of three immunizing doses 100 to 150 
flocculation units of refined diphtheria 
toxoid and 97 billion killed Hemophi- 
lus pertussis phase I bacilli, and the 
fluid products, 100 to 120 flocculation 
units of diphtheria toxoid and 120 bil- 
lion killed H. pertussis phase I bacilli. 
Influenza virus vaccine used was type 
A and B calcium phosphate adsorbed, 
and contained the following strains of 
virus: PR8, Lee, FMI, and Weiss. 
This material is available commer- 
cially.* 

Pertussis titrations were done by a 
standard agglutination method.”° Diph- 
theria antitoxin titers were done by the 
method of Frobisher.” Influenza viral 
antibodies (PRS and Lee strains) 
were titrated by the red cell agglutina- 
tion inhibition reaction of Hirst.” 

Immunized infants were returned to 
the Well-Baby Clinic for pediatric 
care and supervision. It was thus pos- 
sible to follow, for several months, a 
number of these infants passively im- 
munized ante partum. Blood for titra- 
tion was taken at three, six, and nine 
months, during which time immuniza- 
tions were withheld, after which the 


*Parke, Davis & Company. 
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children were immunized in the rou- 
tine manner. 
RESULTS 

One hundred and six pregnant 
women were immunized against per- 
tussis in the last trimester of preg- 
naney and bloods were taken for titra- 
tions at delivery from mother and baby 
(cord blood). Results are shown in 


Table I and are grouped as follows: 


1. Excellent response. A marked 
inerease in agglutination titer and re- 


TABLE I, 
| GOOD % 


35.8 
35.8 


EXCELLENT % 
Mother 50 47.2 38 
Baby 50 47.2 38 


TABLE J... 


EXCELLENT % 
Mother 13 54.2 6 


Baby 12 50 7 


OF 


GOOD % 
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Schick positives, the results on 
twenty-four mothers and babies were 
studied at delivery. In these cases the 
mothers had been Schick positive, con- 
trol and Moloney tests negative, and 
their post-Schick tests-preimmuniza- 
tion titers were less than 0.01 unit of 
circulating antitoxin. The _ results 
tabulated are as follows: 


1. Excellent response. Levels above 
0.1 unit of circulating antitoxin per 
cubic centimeter of blood. 


RESULTS OF MATERNAL PRENATAL IMMUNIZATION WITH PERTUSSIS VACCINE 


TOTALS 
106 
106 


POOR Y . 
14 13.2 + 
14 13.2 + 


NONE % 
3.8 
£ 3.8 


RESULTS OF MATERNAL PRENATAL IMMUNIZATION WITH DIPHTHERIA TOXOID 


POOR % TOTALS 
25 3 20.8 24 
29.2 ‘ 20.8 24 


TABLE ITI. RESULTS OF MATERNAL PRENATAL IMMUNIZATIONS WITH INFLUENZA VIRUS VACCINE 


EXCELLENT % GOOD % ; 
Mother 8 44.4 6 33.é 
Baby 8 44.4 6 33. 


TABLE IV. 
3 MONTHS 
TESTED IMMUNE 


Diphtheria 18 11 (61.1%) 
Pertussis 36 16 (44.4%) 


sulting levels well above those consid- 


ered necessary for good immunity 
(1:500 or over) .?* ** 

2. Good response. Moderate or good 
increase in agglutination titer with re- 
sultant levels at or slightly above those 
considered necessary for good immu- 
nity (1:300 to 1:500). 

3. Poor response. Little significant 
rise in agglutination titers and resul- 
tant levels below those considered to 
represent good immunity. 

4. No response. 


After exclusion of a number of eases 


which had been shown to be false 


DURATION OF IMMUNITY 


TESTED 


POOR % | NONE % TOTALS 


11.1 2 
11.1 2 


IN PASSIVELY IMMUNIZED IFANTS 
6 MONTHS 9 MONTHS 


IMMUNE TESTED ‘IMMUNE 


1 (12.5%) 3 0 ( 0% ) 
0 ( 0% ) 3 0 ( 0% ) 


2. Good response. Levels between 
0.01 and 0.1 unit of circulating anti- 
toxin per cubic centimeter of blood. 

3. Poor response. Levels under 0.01 
unit of circulating antitoxin per cubic 
centimeter of blood. 


These results are shown in Table II. 


Eighteen mothers were given a single 
1 ¢.c. injection of influenza virus vac- 
cine six weeks antepartum and bloods 
were drawn at delivery from mother 
and baby.- The results have been or- 
ganized as follows: 
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1. Exeellent: Fourfold or greater 
inerease in agglutination titers in both 
PR8 and Lee strains and final levels 
well above those considered good im- 
munity (64 or higher)."* 

2. Good: Twofold to threefold in- 
crease in agglutination titers and final 
levels at aecepted good levels of im- 
munity (8 to 64). 

3. Poor: Twofold increase or less 
with resultant levels low (less than 8). 

4. No response. 

These results are shown in Table III. 
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titers. The results are shown in Table 
IV and Fig. 1. 

All mothers who had received pre- 
natal pertussis immunizations were 
queried concerning the exposure of 
their infants to pertussis during the 
first six months of life and the contrac- 
tion of the disease. Only two of the 
sixty-six queried had been in close con- 
tact with cases of pertussis during the 
first six months of life, and neither had 
contracted the disease. 


Fig. 1.—Duration of passive immunity of newborn babies. 


A total of fifty-four infants whose 
mothers had been immunized during 
the last trimester of pregnancy as pre- 
viously described, were bled at 3, 6, 
and 9 months of age, routine immuni- 
zation being withheld until that time. 
All of the children selected had ac- 
ceptable levels of immunity as demon- 
strated by cord blood taken at delivery. 
Eighteen of these were followed for 
diphtheria titers and thirty-six were 
followed for pertussis agglutination 


Reactions to combined inoculations 


appeared to be iuc e severe when diph- 
theria toxoid was inciuded than when 


it was omitted. These undesirable 
reactions occurred most frequently 
with the first injection, and diminished 
with later injections. 

With pertussis-tetanus mixtures, the 
great majority of reactions were mild. 
There was less reaction to the alum- 
precipitated than to the fluid prepara- 
tion. 
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DISCUSSION 

The response to the combined vac- 
cine inoculation as measured by per- 
tussis agglutination titers in our study 
was excellent. A number of investi- 
gators have presented clinical and ex- 
perimental evidence for the validity of 
agglutination titers as an index of im- 
munity against pertussis. ** ** 2% 27, 28 
Almost 84 per cent of 106 immunized 
mothers and their newborn infants had 
an agglutination titer of 1:300 or over. 
Di Sant’ Agnese,? immunizing 
infants one week of age, found that the 
number of young infants with pertussis 
agglutination titers of 1:400 after in- 
oculation was never greater than 63 


9, 30, 31 


per cent. 

Miller and found that 
fluid toxoid injected initially at 4 to 
8 weeks of age does not give an ade- 
quate immune response. Even alum- 
precipitated vaccine if begun too early 
(younger than 1 to 2 months of age) 
may not cause an adequate immune 
response, for age appears to be factor 
in serologic response to immunization. 
Significantly, these authors found that 
the serologic response of infants whose 
cord blood contained no’ agglutinins 
prior to immunization was not superior 
to that of infants with agglutinins. 
Hence, no depression of the immune 


associates*” 


response by passive transfer of anti- 
bodies was demonstrable. Greenberg 
and Fleming®™ and Fox and Snartemo™ 
found that the presence of inherited 
antibody had some effect in depressing 
response to diphtheria toxoid, but was 
‘not great enough to prevent satisfac- 
tory immunization in any of their in- 
fants. 

Of the infants who had excellent re- 
sponse at birth to pertussis immuniza- 
tion (1:500 or over), thirty-six were 
retested at 3 months of age. Of these, 


sixteen, or 44 per cent, still had good 
immunity as judged by their serum 
agglutination titer. Nine of these had 
blood drawn again at six months of 
age and in no case was demonstrable 
agglutination titer found. Three of 
these infants were bled again at 9 
months of age and no serum agglu- 
tination was found. From this evi- 
dence we infer that the agglutination 
titer drops sharply until it has entirely 
disappeared at six months. However, 
it is significant that babies retain im- 
munity up until approximately 3 
months of age. This is shown graph- 
ically in Fig. 1. 

The correlation between serum anti- 
toxin titer and clinical immunity to 
diphtheria is much closer. Although 
immunity is a composite of several fac- 
tors, local, cellular, tissue, and humoral 
immunity among others, the last two 
mentioned can be favorably influenced. 
The Schick test is a good index of hu- 
moral immunity and closely correlates 
with an adequate antitoxin content of 
the blood. However, we did not em- 
ploy this test as a measure of humoral 
immunity to diphtheria in young in- 
fants, because there is an anergy to 
diphtheria toxin in the skin of the new- 
born infant.**** Thus a_ negative 
Sehick test in the infant during the 
neonatal period is not consonant with 
immunity, as demonstrated by anti- 
toxin titrations. 

Of twenty-four Schick-positive moth- 


_ ers who had less than 0.01 unit of cir- 


culating antitoxin per cubic centimeter 
of blood, thirteen, or 54.2 per cent, had 
an excellent response to immunization, 
i.e., above 0.1 unit, and six, or 25 per 
cent, had a good response, i.e., a level 
between 0.01 and 0.1 unit. Thus about 
four-fifths of the mothers (hence their 
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newborn babies) were immune to diph- 
theria after immunization. 

Eighteen babies who had over 0.01 
unit of antitoxin per cubic centimeter 
at birth retested again at 3 
months of age. Of these, eleven, or 
61.1 per cent, still had good immunity 
(titers between 0.01 and 0.1 unit per 
eubie centimeter). At 6 months of 
age, eight of these babies had blood 
samples drawn and only one still had 
adequate circulating antitoxin. Three 
of these infants were bled at 9 months 
of age and none had over 0.01 unit of 
circulating antitoxin. Passive immu- 
nity therefore appears to wane rapidly 
after 3 months of age. This is shown 
graphically in Fig. 1. 


were 


The response of the pregnant woman 
to one injection of influenza vaccine 
was equally gratifying. This was an- 
ticipated sinee the single injection 
aeted as a booster rather than an ini- 
tial stimulus, for most adults have suf- 
fered repeated exposures to infection 
by this virus. The increase of immu- 
nity as measured by the ‘‘fold’’ in- 
erease in red cell agglutination inhibi- 
tion titration was, as expected, trans- 
mitted to the newborn infant. Levels 
were not followed after the neonatal 
period because other observers have 
shown that these fall after several 
months to a low level.’* Since the 
work of Cohen and Sehneck has shown 
that children below the age of 2 years 
do not respond to influenza vaccine 
with adequate antibody production 
even after several injections, it may be 
desirable at times to achieve high levels 
in the mothers (and their babies), so 
that 
long a period after birth as possible. 


protective titers remain for as 


Greater efficiency in the administra- 
tion of influenza would be 
achieved if given only during a threat- 


vaecine 
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ened epidemic, and when the prevalent 
virus is antigenically related to the 
vaccine strains. These antigenic dif- 
ferences offer the major problem in in- 
fluenza prophylaxis at the present time, 
and prophylactic vaccination in the 
mother with passive transmission to 
the infant will be accepted as a routine 
procedure only after means have been 
found to surmount this difficulty. 


The optimum time for inoculation of 


infants born of immunized mothers 
would appear to be somewhere between 
3 and 6 months of age. We prefer 4 
months of age, because protection is 
present during the first twelve to six- 
teen weeks in a considerable propor- 
tion of babies. Furthermore, attempts 
to immunize these infants earlier may 
possibly be neutralized to some extent 
by the passively transferred anti- 
bodies from the mother to the offspring. 
It may be best to protect the young 
infant by passively transmitted immu- 
nity for the first three to four months, 
and then actively immunize him when 
his response to antigenic stimulus is 
more adequate. 

It must be remembered, however, 
that in this study we have been deal- 
ing with a group of mothers who have 
been suecessfully immunized. When 
we consider that only 15 to 30 per cent 
of the adult general population are im- 
mune to pertussis and about 60 per 
cent to diphtheria, we are faced with 
the fact that a tremendous number of 
babies are born susceptible to these dis- 
eases at birth. That these observations 
are significant and have been borne 
out, one need only note the epidemics 
of diphtheria in newborn infants in 
Europe and the large number of eases 
of whooping cough in early infaney in 
this country. 
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There is a definite need in selected 
prenatal immunization to 
safeguard the newborn infant with 
adequate immunity. Similarly, in in- 
fluenza outbreaks, vaccination of the 
mothers may protect the baby during 
a period in which usual immunization 
procedures have been shown ineffec- 
tive. 


eases for 


In previous articles, we have empha- 
sized the frequeney of diphtheria pro- 
tein sensitization in the adult. This 
has been an important deterrent in the 
immunization of the adult against 
diphtheria. In our immunization pro- 
gram, we have excluded from diph- 
theria immunization those adults with 
strongly positive Moloney tests. The 
first diphtheria toxoid inoculation is al- 
ways small in amount, serving as a 
testing dose. We have learned that 
reaction to diphtheria toxoid is de- 
creased when the toxoid is combined 
with other antigens, and still further 
decreased when dispersed in an alum 
or aluminum hydroxide medium with 
its attendant slow absorption. 

Tetanus toxoid in the form of a 
triple antigen (diphtheria, pertussis, 
tetanus) has been administered to a 
number of women. There was no aug- 
mentation of the local or systemic re- 
actions, and the immunity attained 
has been transmitted to the baby. In 
our community there seemed no neces- 


sity for immunizing newborn babies 


against tetanus, so that this has not be- 
come our routine combined antigen for 
maternal prenatal immunization. It 
does demonstrate, however, the feasi- 
bility and facility with which immuni- 
zation can be simultaneously performed 
against four diseases. We have con- 
templated the additional administra- 
tion of pneumococcus polysaccharide or 
staphylococeus antigens, if ever there 
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is need for immunization of the new- 
born infant against these disease 
agents. These same principles apply to 
other diseases for which there are ef- 
fective immunizing procedures, afford- 
ing the newborn infant needed protec- 
tion through maternal immunization. 
Careful studies of the babies of hun- 
dreds of immunized mothers have re- 
vealed no ill effects from maternal im- 
munization performed in the last tri- 
mester of pregnancy. Similarly, the 
immunizations had no adverse effects 
upon the mothers. 

This suggested method does not ob- 
viate the necessity for the immuniza- 
tion procedures of early infancy. How- 
ever, it enables us to safely postpone 
immunization to an age when the in- 
fant is older and better able, as has 
been demonstrated, to respond more 
quickly and with higher titers (pos- 
sible because of a more mature anti- 
body-producing mechanism). It would 
therefore seem to offer better over-all 
protection during the first year of life. 


SUMMARY 


1. Whooping cough and diphtheria 
are still the two most important pre- 
ventable contagious diseases of infancy. 

2. Forty to 50 per cent of mothers, 
and hence their offspring, are not im- 
mune to diphtheria, and only 15 to 30 
per cent show immunity to pertussis. 

3. In selected cases, prenatal immu- 
nization is highly desirable and some- 
times necessary. 

4. When women were immunized in 
the last trimester of pregnancy with 
multiple vaccines, 80 per cent or more 
of them responded with high titers of 
antibodies protecting against diph- 
theria, pertussis, tetanus, and influenza. 

5. These protective titers were quan- 
titatively passively transferred to the 
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newborn babies in whom they persisted 
for a period of three months or more. 

6. Reactions were more severe when 
the combined vaccines contained diph- 
theria toxoid than when they did not. 
There was less reaction to the alum- 
precipitated than to the fluid prepara- 
tion. 

7. We have encountered no adverse 
effects upon either mothers or babies 
from inoculations given in tke last tri- 
mester of pregnancy. . 

8. The method of prenatal multiple 
immunization would seem to protect 
the newborn baby against the threat of 
diphtheria and pertussis, and if need 
be, influenza and tetanus during the 
first three months of life when effective 
active immunity cannot be established. 

9. Active immunization should fol- 
low at 3 to 4 months of age, when pas- 
sive immunity has been lost, and when 
mechanisms for establishment of active 
immunity funetion more efficiently 
than at an earlier age. 

We are indebted to Parke, Davis and 
Company for providing the immunizing and 


skin test materials used, and for the anti- 
body titrations. 
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STATISTICAL ANALYSIS OF 242 CASES OF MENINGOCOCCUS 


MENINGITIS 


BENJAMIN KAaurMAN, M.D., Haroitp Levy, M.D., BERNARD D. ZALEzNAK, M.D., 
aNnD ABRAHAM M. Litvak, M.D.t+ 
BrRooKLYN, N., Y. 


HERE have been three distinct 

periods in the treatment of cerebro- 
spinal fever. The first was from 1800 
to the beginning of the present cen- 
tury. The treatment was symptomatic 
and supportive and the mortality rates 
were 70 to 90 per cent. During the 
second period, which followed the dis- 
covery of the etiological organism, the 
meningococeus, and the introduction of 
specific serum therapy by Flexner, the 
mortality rate dropped to 45 to 50 per 
cent. The third period began in 1936 
with the advent of the chemothera- 
peutie drugs which further dropped 
the mortality figures to 0 to 15 per 
cent. Present efforts are directed to- 
ward making treatment more effective 
and the mortality rate even lower. 

In the use of these drugs, however, 
many problems relating to the method 
of administration, dose, and length of 
treatment have arisen about which 
there is not yet complete unanimity of 
opinion. For example Sweet,’ Dowl- 
ing,? and some other authorities be- 
lieve that frequent spinal punctures 
and intratheeal therapy are still neces- 
sary for the best results, while others, 
notably Hoyne and Brown,® feel that 
this is not required. Another point of 
difference concerns the use of peni- 
cillin in conjunction with sulfadiazine, 
which Dowling and his co-workers? con- 


From the Kingston Avenue Hospital. 
}Deceased. 
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sider advantageous, yet Hoyne* finds 
it useful only in eye complications. It 
is the purpose of the present report to 
add some data bearing on these prob- 
lems. 

Between 1942 and 1947, inclusive, a 
total of 284 cases of meningitis was 
admitted to the Kingston Avenue Hos- 
pital for Contagious Diseases. Of 
these, 242 were due to the meningo- 
coceus, and it is these which consti- 
tute the material for this study. The 
data were obtained from the records 
of the hospital and are not the results 
of a definite therapeutic routine since 
different physicians had charge of the 
service at different times. However, 
with each succeeding vear, the trend 
seemed to be toward fewer spinal pune- 
tures. 

The number of cases, deaths, and per 
cent fatality of all the cases (including 
the thirty-four cases not due to the 
meningococcus and the eight cases of 
meningococcemia) for the entire period 
is demonstrated in Chart I for pur- 
poses of comparison. 

The seasonal incidence showed the 
number of admissions to be highest 
during the months of January, Feb- 
ruary, March, May, and August, with 
September having the lowest number 
of eases. This is similar to the findings 
of other observers. 

A study of the occurrence and mor- 
tality according to age (Chart IT) 








706 THE 
showed that the disease occurred most 
frequently in the age group between 
1 to 5 years and 11 to 25 years, the 
incidence being 28.9 per cent and 28.5 
per cent, respectively. The lowest was 
in the youngest group (0 to 1 year) 
and the oldest group (over 45 years). 
However, the mortality rate was high- 
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tailed study of ali the cases correlating 
age and sex for the various years 
showed that this proportion was similar 
for each year except 1942 in which 
there were three times as many males 
as females (15:5) and 1947 in which 
all five patients were male. The num- 
ber was not great enough to be of sig- 
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Chart I. 


est in the youngest group (22.2 per 
cent) and this mortality decreased in 
each succeeding group indicating that 
the prognosis is least favorable in very 
young infants (Chart III). 

Of the total number of patients, 139 
were males and 103 females. A de- 


nificance except that other reports 
show the majority of patients to be 
male in approximately the same pro- 
portion. The total figures for the en- 
tire period are summarized in Table I. 

The average ‘ay of illness at the 
time of admission varied slightly from 
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year to year, the exact figures being 
2.47 for 1942, 1.89 for 1943, 2.23 for 
1944, 2.00 for 1945, 2.24 for 1946, and 
2.40 for 1947 giving an average of 2.10 
for the entire series, with the variation 
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those over and those under 2 years of 
age since it has been pointed out pre- 
viously’ and by many authors’ * that 
the diagnostie criteria are not likely to 
be present in the young infants. 


TABLE I 


SEX 
Males 
Females 
RACE 
White 
Negro 
Other 


OF ILLNESS AT TIME OF 
ADMISSION 


AVERAGE DAY 

1942 

1943 

1944 

1945 

1946 

1947 
Average 2.10 


TABLE IT 


PATIENTS OVER 2 YEARS OF AGE 
TOTAL 
REPORTED* 
188 
178 
178 
182 
61 
61 
47 


SYMPTOM POSITIVE 
Vomiting 
Kernig’s 
Brudzinski’s 
Nuchal rigidity 
Opisthotonus 
Babinski’s 
Depression of 
superficial 
reflexes 
Hyperactive deep 
reflexes 
Comatose (or semi- 
comatose ) 
Fever (over 100° 
F. on admission) 
Petechiae 
Leucocytosis 
(over 10,000) 
Positive spinal 
fluid culture 
Positive blood 
culture 


46 


172 


144 


181 137 


175 50t 


*According to physical examination in 


physician. 


PER CENT 


hospital 


PATIENTS UNDER 2 YEARS OF AGE 
TOTAL 
REPORTED* 
26 
24 
25 17 
26 19 
12 3 
10 2 
9 2 


POSITIVE PER CENT 
19 
18 


64.5 
83. 
73.5 
94.5 
11.5 
6.6 
40.5 


10 


24 


30 


17 
26 


7 
i 


chart by attending physician or resident 


tOne of these was positive Streptococcus viridans. 


from year to year being of little sig- 
nificance. In comparison with others 
in the literature it is quite early for 
these patients to be hospitalized 
(Hoyne’s figure is 3.1 days) and it 
may have been a contributory factor 
to the low mortality figures. 

An analysis of the clinical phenom- 
ena of the patients on admission to the 


Il. The 


two groups, 


hospital is given in Table 


eases were divided into 


CLINICAL CONDITION ON ADMISSION 


Most of the patients presented the 
typical picture of meningitis on admis- 
sion. The onset was as a rule sudden 
and characterized by fever, headache, 
vomiting, and stiffness of the neck. 
Twenty-six of the patients were men- 
tally clear and 115 showed definite 
changes in the mental state, varying 
from irritability and apathy to de- 
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lirium and coma. In addition, almost 
all the patients showed the usual signs 
of meningeal irritation ineluding nu- 
chal rigidity and positive Kernig and 
Brudzinski signs. Ninety-two patients 
showed a hemorrhagic eruption. 
Herpes was fairly frequent. Arthral- 
gia or arthritis was observed on admis- 
sion in nine instances. The individual 
patients showed considerable variation 
in the severity of the disease, but most 
of them appeared critically ill on ad- 


mission and some «ven moribund. 


TABLE III. 


~ 


YEAR 
1942 
1943 
1944 
1945 
1946 
1947 
Total 


or 


j 
1 
0 
95 18 


= bo 
teoaeo 


_~ 
—_ 
bo 


The eight cases of meningococcus 
bacteremia without evidence of menin- 
geal involvement showed the usual sep- 
tic temperature and the presence of an 
extensive hemorrhagic or polymorphous 
Arthralgia was present in 
The spinal fluids were 


eruption. 
four instances. 
normal in all. 


BACTERIOLOGIC DIAGNOSIS 


Diagnostic lumbar punctures were 
performed on all of the patients with 
meningitis on admission. The cerebro- 
spinal fluid showed varying degrees of 
turbidity. The cells were greatly in- 
ereased in number with polymorpho- 
nuclears predominating. In a major- 
ity of instances the protein content was 
moderately or greatly increased. The 
sugar was either absent or markedly 
diminished in almost all instances al- 
though in a few cases seen early in the 


MENINGOCOCCUS MENINGITIS 


709 


disease the sugar content was within 
the normal range. 

The 
teriologically in all 
cerebrospinal 


confirmed bae- 
Stained 


fluid 


diagnosis was 
cases. 


smears of the 


showed varying numbers of intracellu- 


lar and extracellular gram-negative 
diplococei in 121 Menin- 
gocoeci were grown from the fluid in 
110 of the 125 eases in which cultures 
In eighty-eight cases the 


instances. 


were made. 
organisms were found both by smear 


and eulture. Blood eultures were made 


NUMBER OF SrrnaL TAPS ACCORDING TO YEAR 


AVERAGE 
PER 

TOTAL PATIENT 
20 3.35 
81 1.64 
65 1.63 
46 1.74 
25 1.44 
5 2.40 
242 1.79 


in eighty-one of the cases of menin- 
gitis and were positive in thirty-three 
instances. The blood culture was posi- 
tive in the eight instances of meningo- 
coccemia without evidence of meningi- 
tis. 

The strain of meningococcus was 
identified in ninety-nine of the cases of 
meningitis and in the eight cases of 
meningococcemia without meningeal in- 
volvement. The organisms were typed 
directly from the spinal fluid by the 
quellung method in twenty-eight in- 
stances. In twenty cases, the meningo- 
eoeci obtained from the spinal fluid 
cultures were agglutinated by type- 
specific sera. In the remaining fifty- 
nine instances, the type was deter- 
mined by agglutinating known strains 
of meningococci with the serum of the 
patient. Of these strains, 103 were 
type I, one was type II, and three were 
type ITA. 
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TABLE IV. Sutra BLoop 


YEAR 
1942 13 
1943 79 
1944 55 
1945 7 
1946 1 
1947 
Total 
Sulfadiazine 1942 
& 1943 
Sulfapyridine 1944 
1945 
1946 
1947 
Total 
1942 
1943 
1944 
1945 
1946 
1947 
Total 
1942 
1945 
1944 
1945 
1946 
1947 
Total 
Sulfadiazine 1942 
& 1945 
Sulfapyridine 1944 
c 1945 
1946 
1947 
Total 
1942 
1943 
1944 
1945 
1946 
1947 
Total 


THERAPY 
Sulfadiazine 


Sulfadiazine 


Sulfathiazole 


Sulfadiazine 


Sulfanilamide 


Sulfanilamide 


Sulfadiazine 


Penicillin 


Of the entire group of 242, 112 pa- 
tients received only 1 spinal puncture, 
ninety-five received 2, eighteen 3, seven 
4, seven 5, and one each 6 and 9. The 
total number of spinal punctures was 
434, the average being 1.79 per patient. 
As further indicated in Table III, the 
average fell from 3.35 in 1942 to a 
low of 1.44 in 1946, the figure of 2.40 
for 1947 being based on too few eases. 
The general trend, however, is indica- 
tive of the fact that fewer punctures 
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LEVELS AND FATALITY 


NO, OF CASES 


OF PEDIATRICS 


ACCORDING TO THERAPY 


AVERAGE BLOOD NO. OF PER CENT 
SULFA LEVELS DEATHS FATALITY 


7.6 1 7.8 
7.52 5 6.33 
17.7 2 3.67 

25.0 1 14.3 

N.D. 0 0.0 
6.45 

14.3 


22.6 
19.5 
26.1 
8.85 
19.9 


were being done throughout this period 
and that it seemed clear that the re- 
sults dictated the continuance of such 
a policy of treatment. 
TREATMENT 

One hundred sixty-nine patients 
were treated with sulfonamides only 
and seventy-three with sulfadiazine 
and penicillin. In the first group, vari- 
ous combinations of sulfadiazine, sulfa- 
thiazole, sulfapyridine, and sulfanila- 
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mide were tried, although all were dis- 
carded in a short time. There were 
only fourteen in this group, and they 
were included in the sulfa-only group. 
The remaining 155 patients were 
treated with sulfadiazine alone in the 
years 1942 to 1944. From 1945 to 
1947 more of the patients were treated 
with sulfadiazine and penicillin. The 
results of treatment are summarized in 
Table IV. 

It should be noted that the higher 
blood levels in the sulfadiazine and 
penicillin group are due to the fact 
that the dosage of sulfadiazine was in- 
creased in the later years during which 
period most of these cases were seen. 
However, it has been pointed out by 
others that the effectiveness. clinical 
course, and ultimate outcome of the 
ease are not parallel to the blood sulfa 
level. The results here show a defi- 
nitely lower mortality for the group 
treated with sulfadiazine alone. This 
is further brought out in the year-to- 
year figures which incidentally show 
the same lack of relationship between 
sulfadiazine blood levels and mortality 
figures. 


DOSAGE AND METHOD OF TREATMENT 


While not all of the patients were 


treated identically, the method of 
therapy described below was employed 
in a majority of instances: On the 
first day of treatment, children under 
1 year of age received from 2 to 3 
Gm.; children from 1 to 3 years 
of age received from 3 to 4 Gm.; 
children above that age received from 
4 to 7 Gm.; and adults from 9 to 12 
Gm. One-quarter to one-third of this 
amount was given as the initial dose 
and the remainder divided and admin- 
istered at intervals of four hours. 
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In eighty-nine instances the drug 
was given by vein during the first 
twelve to fourteen hours in five per 
cent solution in distilled water. In 
very severe cases the parenteral medi- 
cation was continued for a longer 
period of time. In the remaining cases, 
the drug was administered orally from 
the start. It seems logical that the 
parenteral routes should be reserved 
for the severe cases and for those pa- 
tients who are unable to take or retain 
oral medication. There is no indica- 
tion for the use of the drug intrathe- 
cally. We believe that it is dangerous 
to make the first dose a massive one, 
especially when given by vein, because 
of the danger of renal shut-down. 
Similarly, it is undesirable to give 
large amounts of the drug simultane- 
ously by vein and by mouth. Follow- 
ing the first twelve to fourteen hours, 
the patient is as a rule able to take 
medication orally. 

It is essential that during the course 
of sulfonamide therapy the patient 
should receive a sufficient amount of 
fluid to maintain an adequate renal 
output, particularly when large 
amounts of the drug are administered 
intravenously. We agree with Dowl- 
ing* in recommending the administra- 
tion of at least 3,000 c.c. of fluids a 
day in order to insure a urinary out- 
put of 1,200 ¢.c. or more daily. This 
is of particular importance in cases of 
meningitis because of the danger of 
dehydration due to frequent vomiting 
early in the course of the disease. 


Finland“ and Long’ have pointed 
out that sulfadiazine readily enters the 
cerebrospinal fluid and maintains a 
level of about two-thirds to four-fifths 
of that found in the blood. Determina- 
tions made on blood and cerebrospinal 
fluid in fourteen instances supported 
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these observations. In joint exudates 
the concentration of the drug more 
nearly approximates that of the blood. 
RESULTS 

As a rule, the patients showed strik- 
ing clinical improvement on the second 
or third day of chemotherapy. In most 
instances the temperature dropped by 
crisis or by rapid lysis. While sub- 
jective improvement was apparent 
early, the abnormal neurological signs 
usually persisted for a longer period. 
Indeed, nuchal rigidity not infre- 
quently lasted well into convalescence. 


Followi..; the initial response, there 
was usually progressive clinical im- 
provement and the temperature re- 
mained normal. Subsequent elevations 
in temperature were as a rule indica- 
tive of either a drug intoxication or the 
development of a complication. 

There is at present a great deal of 
uncertainty with regard to the dura- 
tion of the chemotherapy and the total 
amount of drug required in each case. 
Early in this study, the administration 
of sulfadiazine was continued for about 
four to five days after the temperature 
had become normal. More recently, it 
has been felt that chemotherapy may 
be safely discontinued after the pa- 
tient has been afebrile for twenty-four 
to forty-eight hours and has received 
a total of 15 to 20 Gm. of the drug. 
It is unnecessary to use more than that 
amount of sulfadiazine in the average 
ease, although an occasional instance 
may require a larger quantity. As a 
matter of fact, recovery has been seen 
with 12 Gm. or less in sixteen instances, 
in four of which the patient received 
a total of only 7 to 8 Gm. of the drug. 
It is unnecessary and may even prove 
harmful to administer too much of the 
sulfonamide or to use it too long. The 
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ill effects from overtreatment are much 
more frequent than is generally real- 
ized. 

The question arises as to when the 
infection may be regarded as having 
come under control. We have found 
that with few exceptions the disease is 
well controlled when the patient shows 
a decided improvement in his mental 
state, has been afebrile for twenty-four 
to forty-eight hours, and has received 
a total of 15 to 20 Gm. of the drug. 
As a rule, it is not necessary to resort 
to lumbar puncture for the purpose 
of evaluating the progress of the case. 
An examination of the cerebrospinal 
tluid indicated in those in- 
stances in which the course of the dis- 
ase is unclear or the cause of a per- 
sistent fever is not apparent. 


may be 


In this connection, it may be of value 
to comment on a certain feature of the 
spinal fluid examination. Undue stress 
is often laid on the importance of the 
total cell count. We have often discon- 
tinued chemotherapy in the presence 
of a considerable pleocytosis. A rise 
in the sugar content of the cerebro- 
spinal fluid and the disappearance of 
the organisms are the most reliable in- 
dices. However, control of the infec- 
tion is not infrequently attained before 
the return of the sugar to normal. In- 
cidentally, it is worthy of note that 
there was no relapse or recurrence of 
the infection in any of the patients in 
this series or in any of our patients 
treated with other sulfonamides. 

The total number of deaths in the 
entire series of 242 cases were seven- 
teen, a mortality of 7.02 per cent. If 
the deaths that occurred within twenty- 
four hours are omitted, the corrected 
mortality becomes 1.65 per cent. 
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TABLE V. FATALITIES 


ACCORDING TO 


MENINGOCOCCUS MENINGITIS 


AGE AND YEAR 


According to Age 


NO. OF 24-HOUR 

AGE CASES DEATHS 
0-11 mo. 9 2 
1-5 yr. 70 6 
39 3 
69 1 
28 1 
14 0 
13 0 
0 0 
242 13 


Fatality Rate excluding 24-hour deaths 


DEATHS 
EXCLUDING 
24-HR. TOTAL 
DEATHS DEATHS 
0 2 
4 
l 
0, 
- 0 
0 
1 
0 


4 


1.65% 


FATALITY 
PER CENT 
22.2 
11.43 
10.25 
1.45 
3.57 
0.00 
7.69 
0.00 

7.02 — 


ore kw 


a= 
4 ou 


According to Year 


FATALITY 
PER CENT 


YEAR DEATHS 
1942 
1943 


10.0 
6.18 


1944 : 3.12 


COMPLICATIONS AND THEIR THERAPY 


There were relatively few complica- 
tions in this series. Arthritis involv- 
ing one or more joints was the most 
common of these. It occurred in fifteen 
eases. In five instances it was pres- 
ent on admission, and in the remain- 
ing ten cases it appeared anywhere 
from the third to the eighth day. Most 
of the involved joints showed swelling 
and tenderness. A suppurative arthri- 
tis was relatively uncommon and was 
as a rule monarticular. The develop- 
ment of arthritis was an important 
cause of either a persistent or rising 
temperature after the third day. The 
treatment of this complication con- 
sisted of immobilization of the involved 
joint, resumption of the sulfadiazine, 
and, occasionally, aspiration. All these 
patients recovered completely. 

One patient had a bilateral otitis 
media on admission. Following my- 
ringotomy, the condition cleared up 
completely. Cystitis was observed in 
one ease. One patient developed an 


FATALITY 
YEAR PER CENT 
1945 12.75 
1946 8.0 
1947 0.0 


DEATHS 


extensive left femoral thrombophlebitis 
on the eleventh day. The condition 
responded promptly to sulfadiazine. 
There was one instance of uveitis, 
which was treated successfully with 
chemotherapy. It may be noted that 
before the advent of sulfonamide ther- 
apy this complication usually led to a 
panophthalmitis and permanent blind- 
ness. The low incidence of serious com- 
plications was quite remarkable. 


TOXIC EFFECTS OF THE DRUGS 
Toxie reactions referable to the sul- 
fonamides were encountered in sixty 
of the patients. The most common 
toxic reactions encountered in this 
series were related to the urinary 
tract. Hematuria was observed in 
fifty-two patients, in thirty-six of 
whom it was microscopic and in sixteen 
gross. Since we have no records of 
daily urine examinations in every case, 
it is possible or even probable that the 
incidence of hematuria was somewhat 
higher. Most of the patients developed 
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a renal complication on the second to 
fourth day of chemotherapy. In one 
instance hematuria appeared five days 
after the withdrawal of chemotherapy. 
It may be noted also that the oceur- 
rence of these untoward reactions was 
not definitely attributable either to the 
total amount of drug used or to its 
level in the blood. A diminished uri- 
nary output is probably an important 
factor in the causation of the renal 
complications. Although we do not 
have precise information on fluid bal- 
ance in our series, it is our impression 
that this opinion is warranted. It is of 
importance, therefore, to maintain a 
urinary output of at least 1,200 e.c. in 
each twenty-four-hour period. 

The nature of the renal damage is at 
present not entirely clear. Several ob- 
servers have pointed out that there are 
many types of renal lesions, namely, a 
mechanical blockage of the urinary 


passages by concretions of crystals, and 
toxie effects on the tubular epithelium 
and glomeruli. 

Most of our renal reactions cleared 
up rapidly following the early institu- 
These 


tion of conservative measures. 
included the immediate withdrawal of 
the drug and forcing of fluid. In two 
instances, obstruction of the urinary 
tract resulting from the deposition of 
sulfadiazine crystals was_ relieved 
promptly by ureteral catheterization 
and pelvie lavage. In most of our pa- 
tients the hematuria cleared up within 
forty-eight hours after the drug was 
stopped. The finding of even a few 
red blood cells in the urine may be re- 
garded as a danger signal and as an 
indication for the withdrawal of the 
sulfadiazine. This is a very important 
precautionary measure and indicates 
the need for daily urine examinations. 
It is safe to resume the chemotherapy, 
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if necessary, twelve to twenty-four 
hours after the urine has cleared, as 
was demonstrated in four of our cases. 
There is growing clinical evidence that 
alkalinization of the urine increases 
the solubility of the drug and decreases 
the likelihood of renal reactions, par- 
ticularly of the obstructive type. How- 
ever, the presence of crystals in the 
voided urine should not be considered 
an indication for stopping chemother- 
apy provided the urinary output is 
good. 

The second most important toxic ef- 
feet that we have encountered in our 
series was drug fever, which was noted 
fifteen times. In eight patients it was 
the only complication, while in seven 
it occurred in conjunction with some 
other form of intoxication. When the 
drug fever appeared alone, its onset 
was usually in the course of treatment. 
It is probable that this complication 
was even more frequent than is indi- 
eated by our figures, since its recog- 
nition is often difficult. Contrary to 
the general belief that this reaction 
occurs toward the end of the first week, 
we have usually noted its appearance 
as early as twenty-four to forty-eight 
hours after the beginning of chemo- 
therapy. This early drug fever was 
suspected when, after the initial de- 
fervesence, followed by a short period 
of clinical improvement varying from 
a few hours to one or two days, the 
patient became subjectively worse and 
the temperature rose. The ascent of 
the temperature was usually steplike 
or irregular in manner. Withdrawal 
of the drug resulted in a fall of the 
temperature by crisis in all but one 
instance. In this exceptional case the 
defervescence was by lysis lasting four 
to five days. There was one instance 
im which the fever developed on the 
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day the drug was discontinued and 
dropped by crisis two days later. 

When it is difficult to decide whether 
the secondary rise in temperature is 
the result of drug intoxication or the 
persistence of the infection, assistance 
may be obtained from lumbar punce- 
ture. If the cerebrospinal fluid shows 
improvement as evidenced by a drop 
in the cell count, an increase in the 
sugar, and an absence of organisms, 
one may safely withdraw the drug. On 
the other hand, if the spinal fluid find- 
ings indicate a still active infection, 
it is necessary to continue the chemo- 
therapy. 

Although there is a growing body of 
evidence indicating that all members 
of the sulfonamide group have a toxic 
effect on the nervous system, the sub- 
ject has not received sufficient atten- 
tion. A number of investigators have 
noted the development of injury to the 
nervous system of animals fed a variety 
of sulfonamides. Clinical reports in- 
dicate that these drugs produce widely 
varied types of toxic nervous reactions. 
These include the peripheral neurop- 
athies, deafness, optic neuritis, blind- 
ness and other visual disturbances, 
encephalomyelitis, encephalopathy with 
or without convulsions, mental confu- 
sion, psychoses, and disturbances of 
speech. It has also been suggested that 
sulfonamides appear more neurotoxic 
in the presence of pre-existing disease 
of the nervous system. 


A variety of blood dyserasias, in- 
eluding agranulocytosis, thrombocyto- 
penia purpura and hemolytic anemia, 
have been reported following sulfadia- 


zine treatment. We have not encoun- 
tered any of these serious blood reac- 
tions. Moderate drops in the leucco- 
eyte count from high or normal figures 
to below normal occurred in three cases 
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(from 22,000 to 4,320; 20,950 to 4,800; 
9,000 to 4,800). These did not con- 
stitute an indication for withdrawal of 
the drug. There were three patients 
with leucocyte counts below 6,000 
whose counts rose during therapy. In 
one of these, the number of leucocytes 
rose from 1,100 before treatment to 
12,000 on the second day of treatment. 
It is evident that the presence of an 
initial leucopenia is not a contraindi- 
cation to the use of chemotherapy. 

A skin eruption was noted in ten 
patients. This was of the morbilli- 
form type and was associated in each 
instance with a slight rise in tempera- 
ture from 100° to 101.8° F. In one 
case the rash appeared on the second 
day of therapy, and in the other two 
on the fourth day. The concentration 
of the drug in the blood was relatively 
low in all of the cases. It would seem 
that the development of this complica- 
tion is not dependent on either the total 
amount of the drug administered or 
its concentration in the blood. It 
should be noted that in each instance 
the rash disappeared twenty-four to 
forty-eight hours after withdrawal of 
the drug. There was little difference 
between the rash in the penicillin-sulfa 
and the sulfa-only group. 

We have discussed the toxic reac- 
tions at length because a knowledge of 
these is of basic therapeutic impor- 
tance. The intelligent planning of dos- 
age and the proper evaluation of the 
patient's response to chemotherapy in 
measure depend upon the physician’s 
understanding of the untoward effects. 
Constant vigilance and the prompt in- 
stitution of remedial measures with the 
earliest appearance of toxic signs will 
insure the safe use of this very val- 
uable drug. 
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SUMMARY 
A statistical analysis of 242 eases of 


meningococeus meningitis observed 


over a five-year period is presented. 


Thirty-four cases of other types and 
eight cases of meningocoeccemia seen 
during this period are compared statis- 
tically. Drug therapy including types, 
methods of administration, and compli- 
eations are discussed at length. The 
conclusion from this study is that 
sulfadiazine alone gives the optimal 
results and that spinal puncture should 
be reserved for diagnostic purposes 
only. 

The authors wish to acknowledge the as- 
sistance of Dr. Benjamin Kramer, Attending 
Pediatrician, for his invaluable suggestions 
in the preparation of the manuscript, and of 
Dr. John A. Cahill, Medical Superintendent, 


for his courteous cooperation in the use of 
hospital charts. 
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HEMOLYTIC DISEASE OF THE NEWBORN IN DIZYGOTIC 


TWINS: 


AN INTERESTING FAMILY HISTORY 


JAMEs J. Ketiy, M.D., anp JAmMes G. SHarrer, Sc.D. 
LouIsvu.tz, Ky. 


URING the past decade there have 

been many noteworthy advances 
in the knowledge of the pathogenesis 
and therapy of hemolytic disease of the 
newborn. The Rh factor and other 
blood grouping incompatibilities have 
been firmly established as the main 
causative agents in this condition. In 
recent years the Rh factor itself has 
been broken down into subgroups so 
that a more specific fraction can be 
identified as the cause. Blocking and 
saline antibodies have also been de- 
scribed, which in earlier studies were 
not considered, and, therefore, pre- 
vented a detailed study of the cases 
reported. 

The number of cases of hemolytic 
disease of the newborn reported in the 
literature has been increasing each 
year. However, there have been rela- 
tively few which 
twins were involved.? ?: *: 4 5 6 7 8 9 10 

It is, therefore, felt that the case to 
be presented will prove to be of inter- 


vases reported in 


est. 


CASE REPORTS 


The present report describes hemolyt- 
ic disease of the newborn in dizygotic 
twins in a family in which they were 


the eleventh and twelfth full-term 
births. The family history, which is 
summarized in Table I, suggests that 
there were at least five infant fatali- 
ties previously in which the cause of 

From the Departments of Pediatrics and 


Bacteriology, University of Louisville School 
of Medicine and the Children’s Hospital. 
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death in all probability could be at- 
tributed to hemolytic disease of the 
newborn. 

At birth, the twins, who were born 
forty miles from Louisville, appeared 
normal, but because of the family his- 
tory and the initial blood studies sug- 
gesting hemolytic disease of the new- 
born, the infants were transferred to 
the Children’s Hospital. They arrived 
four hours after delivery. 


Case 1.—The initial physical exam- 
ination on the first twin G.O. revealed 
the following: 

Temperature 97.2° F., pulse 130, res- 
pirations 26, and weight 7 pounds, 6 
ounces. The general appearance was 
that of a well-developed newborn male 
in no acute distress. The ery was good. 
There were no signs of icterus or 
edema, nor was there any evidence of 
arash. The lungs and heart were nega- 
tive. The liver and spleen were not 
palpable. The deep reflexes and the 
Moro were intact. 

Initial blood studies on admission re- 
vealed twin G.O. to be type A, Rh+ 
(87 per cent). The Coombs test was 
strongly positive. There were 17.5 Gm. 
of hemoglobin, 4.34 million red blood 
cells, 17,650 white blood cells, and 1,589 
nucleated red blood cells per cubic 
millimeter. 

Three hours following admission 
twin G.O. was observed to be slightly 
icteric. This persisted all that day and 
by the following morning it had pro- 
gressed to a severe degree. In the mean- 
time his blood values were checked at 
regular intervals. His red blood count 
and hemoglobin maintained levels 
which were not considered alarming. 
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The nucleated red blood cells, after an 
initial rise, gradually disappeared and 
none were seen after twenty-four hours 
of life. His liver and spleen were not 
enlarged to palpation. On the basis 
of these findings, it was decided that 
exsanguination was not indicated. <A 
formula of 1:2 evaporated milk and 
water was started, which he frequently 
refused. If taken, he would vomit 


TABLE I. 
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lieved with oxygen. Later in the after- 
noon he vomited about 45 ml. of for- 
mula which was followed immediately 
by eyanosis, sternal retraction, and a re- 
currence of irregular respirations. It 
was thought that he had aspirated some 
of the formula because of the numer- 
ous rales throughout the chest and im- 
paired breath sounds. The stomach 
was emptied by aspiration with a 


SUMMARY OF THE HISTORY OF THE FAMILY OF TWINS G. O. AND J.O. SHOWING THE 


OBSTETRICAL History WITH BLOOD TYPES OF THE LIVING MEMBERS 


DATE OF 
MEMBERS BIRTH 


Mother* — -= 


Father —- _ 
Paternal Grandfather _ _— 
Child No. Sex 
1934 
1936 
1939 
1940 
1941 
1943 
1944 
1945 
9 1947 
10 { 1948 
11 (G. 0.) 1950 


12 (J.0.) 


Living 
Living 
Died (2 
Living 
Died 
Died 
Died 
Living 


8 


M 
M 
F 
M 
F 
F 
M 
M 
F 
N 


1950 Living 


OUTCOME 


Died (10-15 min.) 
Died (48 hr.) 


24-48 hr.) 


Died (5 days) 


BLOOD TYPE 
A, B, 0 Rh 
A ede 


REMARKS 
Anti-Rh agglutina- 
tion 
1.2 Saline (6-9-50) 
1.8 Albumin 


Trauma at birth 
Yellow, anemic 


Yellow, anemic 


- Stillbirth 
- Stillbirth 
- - Yellow, anemic 
A cDE 
A (POS. 87%) Hemolytic disease of 
newborn 
A cDE 


*The mother reports that during the period covered in this history, she had ten or 
twelve abortions, all at about three months’ gestation. 


TABLE II. 


HGB. NRBC 
18.8 j. 852 
17.5 1,589 
17.5 . 1,670 
12.5 : 648 
16.5 15 608 
17.5 5.8! 1 
17.0 §.1 0 
18.0 5.2 0 
18.3 5.02 0 


DATE 
6- 9-50* 
6- 9-50 
6- 9-50 
6- 9-50 
6- 9-50 
6-10-50 
6-10-50 
6-11-50 
6-12-50t 


TIME 
8 A.M, 
1P.M. 
4 P.M. 
7 P.M. 
10 P.M, 
8 A.M. 
7 P.M. 
11 A.M. 
1] A.M. 


WwBc 

7,100 
17,650 
18,550 
21,600 
20,250 . 


HEMATOLOGICAL FINDINGS ON TWIN G.O. 


STABS | JUV. BAS. 
0 
0 
0 
0 
0 
0 
1 
0 
0 


SEGS. EOS. 


coowaqcoco! 
ecocooacooe 
NHNNrrOOoC ON 


*Results reported from hospital at which birth took place. 


tPatient died June 13, 1950. 

small amounts of that ingested. Dur- 
ing the third hospital day his condi- 
tion remained clinically the same. 
There was no cyanosis, retraction, or 
difficulty in breathing up to this time. 
However, about noon on the fourth 
day, the patient began having irregu- 
lar, jerky respirations, and on one oc- 
easion turned cyanotic. This was re- 


syringe. Shortly after this procedure 
he was bronchoscoped. There was a 
minimal amount of formula suctioned 
from the bronchial tree. This failed to 
improve his condition. Cyanosis, re- 
traction, and lethargy continued des- 
pite the continued use of oxygen. The 
patient expired at 6:00 a.m. on the fifth 
hospital day. 
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Table II records the hematological 
findings on twin G.O. during his hos- 
pitalization. 

A post-mortem examination was per- 
formed five hours after death. Grossly, 
the findings of importance on twin 
G.O. were generalized icterus, but no 
edema, patchy hemorrhages in the 
lungs, and kernicterus of the brain. 
The liver weighed 140 grams and was 
a dark purplish-blue in color. A cut 
section revealed rather severe hyper- 
emia. The spleen weighed 15 grams. 
Each kidney weighed 20 grams. The 
pyramids of both kidneys were very 
dark, and the cortex and medulla were 
poorly differentiated. The brain ap- 
peared normal, except for a _ small 
eechymosis on the lateral aspect of the 
right occipital lobe approximately 1 
x 1% em. The brain was sectioned 
immediately on removal and kernic- 
terus was found throughout. After 
fixation each flocculus was stained with 
greenish-yellow pigment. Sections re- 
vealed rather marked yellowish-green 


staining, described as characteristic of 


kernicterus. This was found particu- 
larly in the following structures: the 
body of the caudate nucleus, the puta- 
men, the hypothalamic region, both 
mammillary bodies, Ammon’s horn, the 
thalamus, the entire floor of the fourth 
ventricle, the inferior olive, the floceuli, 
and the dentate nucleus. 

Microscopically, there was hyperemia 
in the liver, lungs, spleen, ileum, and 
adrenal glands. Areas of extramedul- 
lary hematopoiesis were found in the 
liver, spleen, kidneys, thymus, and 
lymph nodes. The lungs were described 
as showing intra-alveolar hemorrhage. 
The brain revealed focal nuclear de- 
generation and gliosis, but many nu- 
clei were not involved. Some pigment 
was seen microscopically. 

In the gastrointestinal tract chroma- 
tin was seen in the lamina of glands, 
and in some of the interstitial tissues 
of the lamina propria. As the epithe- 
lium was mostly intact, this may have 
been from infiltrated polymorphonu- 
clear cells rather than epithelial cells. 
The cells of the submucosa were mostly 
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mononuclear with a few eosinophiles. 
There was no ulceration of the mucosa. 

At the tips of the pyramids in the 
kidneys there were focal areas of ne- 
erotic nuclear debris, some of which 
may have originated from infiltrated 
polymorphonuclear cells, but appeared 
to be mainly firm tubular cells. Some 
yellowish pigment was found in these 
areas. 


Case 2.—On admission the physical 
examination on the second twin J.O. 
revealed the following: 

Temperature 97° F., pulse 130, res- 
pirations 28, and weight 5 pounds, 
1014 ounces. The general appearance 
was that of a well-developed newborn 
male in no acute distress. There was 
a slight degree of icterus of the skin, 
but no petechiae, ecchymosis, or rash 
were noted. The sclerae were icteric. 
There was no lymphadenopathy. The 
spleen was not palpable, but the liver 
edge was felt 1 em. below the lower 
costal margin. The deep reflexes and 
the Moro were intact. 


Initial blood studies at this hospital 
revealed twin J.O. to be group A, Rh+ 
(87 per cent). He hada strongly posi- 
tive direct Coombs test. There were 
13.5 Gm. of hemoglobin, 3.52 million 
red blood cells, 25,600 white blood cells, 
with 6,656 nucleated red blood cells 
per cubie millimeter. 

The family history suggesting pre- 
vious deaths due to hemolytic disease 
of the newborn, the marked drop in 
hemoglobin and red cell count, and. the 
marked rise in nucleated red blood 
cells (Table III), together with the 
infant’s clinical appearance, influenced 
the decision to perform an exchange 
transfusion. This procedure was be- 
gun six and one-half hours after birth, 
using a plastic catheter in the umbili- 
eal vein. The technique consisted of 
alternately withdrawing and injecting 
10 ml. Samples of Group A, Rh- fe- 
male blood. The total amount of whole 
blood infused was 520 ml., and 485 ml. 
were withdrawn. At the conclusion of 
the procedure, 5 ml. of 10 per cent 
ealcium gluconate were injected 
through the vein slowly over a five- 
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twenty-four hours. None were seen on 
subsequent determinations. The initial 
findings in this patient may be con- 
trasted with those shown in Table III 
on twin J.O. On twin J.O. the drop 


minute period. The child was returned 
to the ward in fair condition. His 
progress in the hospital was unevent- 
ful, and he was discharged on the tenth 
hospital day. Table III records the 
hematological findings on twin J.O. 


during his hospitalization. 


in hemoglobin and red blood count was 


TABLE ITT. HEMATOLOGICAL FINDINGS ON Twin J. O. 


WBC SEGS. | JUV. | EOS. | BAS. LYM. | MON. 
10,130 52 5 0 0 4 
25,600 75 0 0 0 
16,000 77 0 0 2: 0 
A.M. 2. a 4§ - 82 1 0 0 
P.M. - 3.f 114 11,400 84 0 1 0 

: 0 12,250 74 0 0 0 
0 2 
0 0 
0 0 


NRBCt 
17.8 1418 
P.M. 13.5 : 6656 
P.M. : 3.7% 1120 


DATE HGB. 


- 9-50* 
3- 9-50 
j- 9-50t 
3-10-50 
}-10-50 
3-11-50 A 
3-12-50 10 A.) ‘ 0 7,700 65 l 
3-13-50 10 A.M, 6 3.86 0 10,000 47 0 

A 

A 

A 


> 
el 


“n--@ 


5 bo 


ae) 


_ 


— en) 


DOR ee 
io: 


| to ce 


3-14-50 10 0 3,600 41 0 
3-15-50 10 - - = - 
3-16-50 10 


3-17-50 
*Results reported 


tNumber per cubic millimeter of blood. 
§Number per 100 WBC (no total WBC 


He was readmitted six days later 
for a checkup and at this time he had 
9.0 Gm. of hemoglobin and 2.9 million 
red blood cells. Two 60 ml. whole 
blood transfusions elevated these values 
to 15.0 Gm. of hemoglobin and 4.98 
million red blood cells. The patient 
was discharged on the fourth hospital 
day. A six-month follow-up revealed 
his condition to be satisfactory without 
any signs of kernicterus. 


DISCUSSION 


Table II reveals that during the 
period covered (four days of life) no 
serious drop in hemoglobin in the case 
of twin G.O. was observed. The deter- 
mination at 7 p.m. on June 9, 1950, was 
not made by one of the regular tech- 
nicians and may represent a variation 
in reading. The red blood cells, after 
an initial moderate drop during the 
first four hours of life, showed a tend- 
ency to until death. The 
nucleated red blood cells, after almost 
doubling during the first eight hours, 
after 


increase 


decreased and were absent 


10 A.M. r 3.46 je er a 


from hospital at which birth took place. 
‘Patient received replacement transfusion just before these determinations were 


made. 


was recorded for this determination). 


much greater during the first four 
hours. This was accompanied by an 
almost fivefold increase in nucleated 
red blood cells. Twin G.O.’s nucleated 
red blood count increased by less than 
twofold in a similar time. 

The white blood cell count on twin 
G.O. showed a marked rise during the 
first four hours of life with a relatively 
large increase in neutrophiles. This 
situation persisted throughout the first 
two days, after which the total count 
decreased but the relative number of 
neutrophiles remained high. 

Twin J.O., as ean be seen in Table 
III, had a marked drop in hemoglobin 
(17.5 to 13.5 Gm.), and red blood cells 
(5.7 to 3.52 million) during the first 
four hours of life. During this period 
the nucleated red blood cells inereased 
from 1,418 per cubic millimeter of 
blood to 6,656 per cubic millimeter. 
Just following the replacement trans- 
fusion, the hemoglobin was 10 Gm.; 
there were 4.2 million red blood cells 
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and the nucleated red blood cells were 
1120 per cubie millimeter of blood. 
During the next twenty-four hours the 
nucleated red blood cells dropped to 
114 per cubic millimeter, and none 
were observed on any further counts. 
Hemoglobin and red blood count values 
maintained constant levels through the 
period of hospitalization after exsan- 
guination. 

White blood cell counts on twin J.O. 
revealed an initial marked rise during 
the first four hours of life’ There was 
a fall after exsanguination and there- 
after a high normal value was main- 
tained. There was a relative increase 
in neutrophiles which persisted from 
the fourth hour until the fourth day 
of life. An eosinophilia, beginning in 
the second day of life, persisted to the 
fifth day. 

It is interesting to note that, al- 


though exposure of twins J.O. and 


G.O. to Rh antibody was identical 
insofar as the mother’s antibody titer 
and period of time exposed is con- 
cerned, the early clinical and laboratory 
findings indicated a considerable dif- 
ference in the type of disease which 
was manifest. This same observation 
has been made by others. *° From 
this, it appears that no prediction as 
to the type of manifestation of the 
disease can be made on grounds of the 
type of exposure. 

Blood types on the various members 
of the immediate family and the 
paternal grandfather, as can be seen 
in Table I, revealed, that with the ex- 
ception of the mother, all were group 
A, eDE. The mother was group A, 
ede. It was not possible to determine 
definitely that the father was homozy- 
gous for the D and E factors, but the 
evidence would seem to indicate that 
such is the ease. At least six of the 
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seven deceased children died with 
symptoms suggestive of hemolytic dis- 
ease of the newborn, and all of the 
living children were found to have the 
same Rh blood type as the father. It 
is of interest to note in the family 
history that the surviving children 
were not the first born, there being two 
deaths before a survival was recorded. 
The death of the first child was possibly 
due to injury at birth, but the second 
had a history suggestive of hemolytic 
disease of the newborn. Four of the 
next eight children survived. One of 
the four survivors has a hemiplegia of 
the spastic type. Thus, it can be seen 
that great variation has occurred in 
this family in the effects noted from Rh 
incompatibility. ‘Four have apparent- 
ly been little affected, and seven se- 
verely affected with six deaths quite 
probably attributable to Rh incompat- 
ibility. The seventh seriously affected 
child was twin J.O. who survived after 
a replacement transfusion. 


SUMMARY 

1. Cases of hemolytic disease of the 
newborn in dizygotic twins are pre- 
sented. 

2. One of the twins, J.O., was treated 
by means of an exsanguination pro- 
cedure and survived. The other twin, 
G.O., died suddenly on the fifth hospi- 
tal day following conservative therapy. 

3. In this family there were twelve 
full-term births. Five children are now 
living, while six of them died with 
signs consistent with hemolytic disease 
of the newborn. The death of tae first 
child was probably due to trauma at 
birth. 

4. The deaths recorded in this fam- 
ily were not consecutive, even though 
all surviving children are Rh+ with 
the same blood grouping as the father. 
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SALMONELLA INFECTIONS OF THE NEWBORN INFANT 
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CLEVELAND, OHIO 


INTRODUCTION 


HE present report describes two 

outbreaks of Salmonella infection 
in the newborn infant, one due to S. 
oranienburg and the other due to S. 
bareilly. An analysis of the epidem- 
iology, symptomatology, and pathology 
is presented. Measures are suggested 
for the management and prevention of 
such epidemics. ; 


EPIDEMIOLOGY 


All eases occurred in the newborn 
nursery, which has a capacity of thirty- 
five bassinets. It is a large room with 
the usual facilities and adjacent util- 
ity rooms, but without cubicles for the 
individual bassinets. Graduate nurses, 
student nurses, and nurses’ aides care 
for the infants. 

The first outbreak oecurred in Octo- 
ber, 1949. On the first day, two babies 
(Cases 1 and 2) had loose stools. By 
the following day, four more babies 
had developed symptoms, and a 3-room 
system was set up for precautionary 
isolation. Room A was for sick babies, 
Room B for contacts, and Room C for 
unexposed, newly delivered infants. 
A few hours later, the hospital was 
closed for obstetrical cases and Room 
C was no longer necessary. If infants 
in Room B developed symptoms, they 
were transferred to Room A. 

In spite of precautions, the epidemic 
continued to spread until eighteen of 
the originally exposed thirty-four in- 
fants showed evidence of Salmonella 
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infection. In three cases the infection 
was fatal on the fourth day. 

Stool cultures were performed on 
all babies, on the mothers, and on all 
personnel in contact with the obstet- 
rical wards—doctors, nurses, nurses’ 
aides, dieticians, maids, and main- 
tenance workers who had worked in 
the nursery. Cultures were also taken 
at autopsy from the gastric and in- 
testinal contents of the fatal cases as 
well as from heart blood, spleen, 


pleural and peritoneal fluid. 

A Salmonella of Group C, (later 
identified as S. oranienburg by the 
Salmonella Center of the U. S. Depart- 
ment of Agriculture in Lexington, 
Ky.) was found in the stools of all af- 


fected babies, and in the intestinal con- 
tents of the three fatal cases. 

Table I shows the time relationship 
of the appearance of positive stool cul- 
tures; Table II summarizes the results 
of the stool examinations in contacts. 

Simultaneously, a bacteriological in- 
vestigation was carried out on instru- 
ments, utensils, and food. The prep- 
aration of milk formulas was followed 
step by step, from its preparation 
through sterilization and storage to the 
heating prior to consumption. 

With one exception, no bacteria were 
found in food, on instruments, or on 
utensils. The exception was the bottle 
warmer used for the reheating of the 
milk bottles. It was a water bath with 
thermostatic control, kept at 37° C. 
S. oranienburg was found in the water. 

Further investigation showed that 
the thermostat had been out of order 
a few days prior to the outbreak and 
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that an electrician had been called to 
the hospital to repair it. Stool eul- 
ture of the electrician was positive 
for S. oranienburg. He remembered 
having had a short attack of enteritis 
at the time of his work at the hospital. 
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on the fifth and sixth days. The dis- 
ease was mild, and all babies recovered 
quickly. From the stools of Mrs. M. 
and of the sick babies a Salmonella of 
Group C, was isolated which was iden- 
tified later as S. bareilly by the Sal- 


TABLE I 


16 

17 

18 

19 
B—Born. 
Exp.—Expired. 


TABLE Il 


~ 


ocr! Fe bo to to 


Negative cultures 

S. paratyphi, Group A 

S. schottmiilleri, Group B 
S. typhosa, Group D 

S. enteritidis, Group E 
Group C, 

Group C, 


Second Outbreak.—Mrs. M. was ad- 
mitted in early labor in April, 1950, 
and was delivered three days later. 
On this day the baby was handled by 
the mother. On the first post-partum 
day Mrs. M. had an attack of enteritis 
characterized by several loose stools 
and a rise in temperature to 104° F. 

Her child had several loose stools on 
the evening of the third day. All pre- 
cautions, such as isolation and the clos- 
ing of the obstetrical and nursery serv- 
ice, were taken immediately, but seven 
additional infants developed diarrhea 


cotrtr+t+ ++ + + 


ecoc+ + + 


++ett eee ee te + + 


+-+eeetreeeeree + 


— 
++ e+eteeeeee ete +B 4 


+ 


0—Negative culture. 
+—Positive culture. 


monella Center of the U. S. Depart- 
ment of Agriculture in Lexington, Ky. 
In a thorough investigation of per- 
sonnel, of instruments and utensils in 
the nursery and of the dietary depart- 
ment, no Salmonella nor other patho- 
gens were found. 
Bacteriology.—Infants’ stool speci- 
mens were inoculated directly onto Sal- 
monella-Shigella agar, bismuth sulfite 
agar, and Endo agar. After overnight 
incubation, suspensions of nonlactose- 
fermenting colonies were tested with 
polyvalent anti-Salmonella serum. 
Cultures which gave a positive agglu- 
tination were tentatively classified as 
Salmonella until detailed subculturing 
could be done. Almost without excep- 
tion the positive stool cultures on the 
infants yielded a pure culture of the 
organism at the outset and a mixed 
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flora was not obtained until shortly 
before abatement of symptoms was 
noted clinically. Specimens from 
adults were incubated overnight in 
tetrathionate broth, then inoculated on 
Salmonella-Shigella agar, bismuth 
sulfite agar, and Endo agar. Nonlac- 
tose-fermenting colonies were treated 
in the same manner as previously de- 
scribed. All serologically positive eul- 
tures were subcultured on differential 
media and classified according to reac- 
tion. The causative organism in both 
outbreaks was a motile, gram-negative 
bacillus which did not ferment lactose, 
produced acid and gas in dextrose and 
maltose, was indol-negative and hydro- 
gen sulfide-positive. Strongly positive 
agglutination reactions were obtained 
with Group C, serum. The final sero- 
logical classification with flagellar anti- 
gens was done at the National Sal- 
monella Center at Lexington, Ky. 


CLINICAL FINDINGS 


The main symptoms in the diseased 
infants were diarrhea, vomiting, leu- 
coecytosis, shock, and acidosis. Fever 
occurred only in a few, while sub- 
normal temperatures were more fre- 
quent. The onset was gradual rather 
than abrupt. The chief clinical signs 


TABLE TIT. CHrer CLINICAL SIGNS IN TWO 
OUTBREAKS OF SALMONELLA INFECTION 

S. ORANIEN- % 
BURG S. BAREILLY 

(18 CASES) (8 CASES) 


11 (ineluding 1 
all 3 fatal 
cases ) 

Severe diarrhea 2 7 

Loose stools 10 0 

Leucocytosis 10 0 

Shock (low 9 2 
temp. ) 

Acidosis 

Azotemia 4 (all with 

acidosis) 


3 (all fatal) 0 
4 0 


SIGNS 


Vomiting 


° 
o 
° 
o 


(2 with 
acidosis ) 
Anuria 
Fever 
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in both outbreaks are listed in Table 
IIT. 

The patients in Cases 3, 4, and 6, 
which were recognized on the second 
day of the S. oranienburg epidemic, 
developed anuria, shock, and acidosis 
the night of the third day. All three 
infants died during the fourth day. 

TREATMENT 

A standard regimen of treatment 
was instituted until vomiting had 
stopped and stools had improved. 
Nothing was given by mouth, while 
fluid and electrolyte requirements were 
met by intravenous route or by hypo- 
dermoclysis aided by hyaluronidase. 

Limited amounts of 10 per cent glu- 
cose were administered intravenously 
because it was felt, early in the first 
outbreak, that the anuria in the fatal 
eases was of ‘‘lower nephron’’ origin. 
Acidosis was corrected by one-sixth 
molar lactate, sodium lactate-Ringer’s 
solution, and Butler’s solution. Each 
infant was given vitamin K prophy- 
lactically after five days, as suggested 
by Abramson.? Complete blood counts, 
blood carbon dioxide combining power, 
and blood nonprotein nitrogen deter- 
minations guided the treatment. 

Aureomycin was used in the treat- 
ment of these patients in doses of 25 
mg. per kilogram, since it inhibited 
growth of the organism in vitro. Clin- 
ically, however, no effect could be 
demonstrated on the disappearance of 
Salmonella from the stools in the 8S. 
oranienburg outbreak. In the S. 
bareilly outbreak, negative stool cul- 
tures were obtained within two to four 
days after aureomycin was started in 
all but. one infant who took more than 
ten days to recover. 

There is the possibility that the use 
of aureomycin might have been effec- 
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tive in the 8. oranienburg outbreak in 
the prevention of septicemia, menin- 
gitis, or joint infections as described 
by Craig,* Almaden and Wahlen,‘ and 
others." ** 2? 

The first six infants who developed 
diarrhea in the S. oranienburg out- 
break were treated with 500 mg. of 
Chloromycetin every six hours on the 
third day; contacts were given 250 mg. 


twice daily. Three of the infants de- 


veloped anuria, shock, and acidosis the 


same night. Chloromycetin was dis- 
continued after less than twenty-four 
hours, because of the possible implica- 
tion of drug toxicity. It did not seem 
to have been effective against S. oran- 
ienburg in this short period. In vitro 
studies showed the organism to be re- 
sistant to the drug. In the S. bareilly 
outbreak it was not used. 
Sulfaguanidine and Sulfasuxidine 
were not effective in Salmonella infee- 
tions, and streptomycin, although ered- 
the case of one 
Swiller, and 
inadequate by 
We did 


ited with success in 
earrier by Swiller, 
Traub," was found 
Seligmann and associates.'® 
not use any of these drugs. 

In one case we may have produced 
edema by the use of desoxycorticos- 
terone acetate. This infant never re- 
ceived enough salt to produce edema. 
No relation was found between the ad- 
desoxycorticosterone 
retention of 


ministration of 
acetate and acidosis or 
nitrogen. 

PATHOLOGY 

The three fatal cases (Cases 3, 4, 6) 
showed characteristic and almost iden- 
tical lesions, varying from case to case 
only in degree. 

The stomach and intestines were 
markedly distended. The mucosa from 
the prepylorie portion of the stomach 
to the upper ileum was congested and 
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covered with blood-tinged mucus. 
Microscopically, there was necrosis of 
the superficial layers of the mucosa and 
congestion of the submucosa, with lit- 
tle or no infiltration with inflammatory 
cells. Petechial hemorrhages and 
prominence of lymphatie follicles, 
described as characteristic by Felsen 
and associates,’ were not found. 

The heart was dilated in all cases. 
Microscopically, interstitial edema and 
a varying degree of myocardial degen- 
eration were seen. 

Severe passive congestion was found 
in all viscera. In Case 4, in which the 
lesion was most pronounced, red cells 
were densely packed in the venules and 
capillaries of the kidneys and in the 
sinusoids of the liver; this gave the 
impression of vascular stasis. On the 
other hand, many hepatic sinusoids 
and renal glomerular tufts appeared 
empty, as if under the effect of vas- 
cular spasm. 

Visceral degenerative lesions were 
found mainly in liver, kidney, and 
adrenals. In the liver they were ac- 
companied by edema with prominent 
spaces of Dissche, and they varied 
from moderate parenchymatous and 
fatty degeneration to scattered foci of 
necrosis. In Case 4, in which the le- 
sions were most severe, they were ac- 
companied by phagocytosis of dark- 
staining granular material in the 
Kupffer cells. 

Parenchymatous degeneration of the 
renal tubules was most marked in the 
proximal convoluted tubules and in the 
descending loop of Henle; again, it 
was most severe in Case 4. 

The adrenals showed extensive vac- 
uolization of the cortical cells, particu- 
larly in the zona fasciculata, with fu- 
sion of cells and the ‘‘tubular degen- 
eration’’ common in severe infections. 
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Fig. 1. Fig. 2. 
Fig. 1.—Case 3. Heart muscle, showing vacuolar degeneration and interstitial edema. 
2 E , liver. Slight edema, evidenced by appearance of the spaces of Dissche. 





Fig. 3. 


Fig. 3.—Case 4, liver. Extreme edema; degeneration of liver cells. 
Fig. 4.—Case 5, liver. Portal spaces show foci of myeloid cells, among them several eosino- 
philes. 
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Fig. 5. Fig. 6. 


Fig. 5.—Case 4, kidney. The tubules show severe degeneration of the lining epithelium. 
Fig. 6.—Case 4, kidney. -acked red cells in a venule of the kidney cortex. 





Fig. 7. Fig. 8. 
Fig. 7.—-Case 3, adrenal. Vacuolar degeneration of the cells of the adrenal cortex. 
Fig. 8.—Case 4, adrenal. “Tubular degeneration” of the cell cords in the zona fasciculata. 
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In Case 4, an area of early focal necro- 
sis was found. 

The lungs of Case 3 showed aspira- 
tion of food, and in all eases acute 
emphysema was seen. 

An interesting lesion was the pres- 
ence of an unusually large number of 
eosinophiles in the myeloid foci of the 
liver in Cases 4 and 6; in Case 4, more- 
over, extensive infiltrations with eosino- 
philes were found in the muscularis of 
the stomach and of the urinary blad- 
der. 

DISCUSSION 

Only one outbreak among newborn 
infants has been reported in recent 
years which compares in the severity 
of the disease and in the number of 
infected infants to our first outbreak. 
Guthrie and Montgomery™ report six- 
teen fatalities among twenty-seven af- 
feeted babies. 

In our cases the most ominous sign 
was anuria, as can be seen in retro- 
spect. All anuric infants died. Acido- 
sis was another perplexing aspect. Two 
of the seven acidotie cases were fatal, 
but the others recovered. Loss of 
water and base in the stool could ex- 
plain the acidosis in only two of the 
seven infants, and emesis occurred in 
only three of the acidotic infants. This 
led us to investigate urinary output 
and blood nonprotein nitrogen. All 
infants with acidosis showed an ele- 
vated nonprotein nitrogen, while the 
nonprotein was normal in four non- 
acidotic patients. In the 8S. bareilly 
epidemic, acidosis was present in three 
of the eight infants. Elevation of the 
nonprotein nitrogen was present in the 
two acidotie and one other infant. 

Fever has been reported by Abram- 
son and collaborators* and McKinlay*’ 
as characteristic of Salmonella infec- 
tions of the newborn infant. In our 
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observations, temperatures of 100° to 
103° F. were found in four infants 
with S. oranienburg infection, nine had 
subnormal, and five had normal tem- 
peratures. In the patients with S. 
bareilly infection, none had fever and 
two had subnormal temperatures. 
Thus, only four out of twenty-six in- 
fants had fever while eleven had nor- 
mal and eleven had subnormal tem- 
peratures. Differences in Salmonella 
strains and the characteristic lack of 
febrile response in the newborn infant 
probably account for the discrepancies. 

Very remarkable was the occurrence 
of shock with low temperature in nine 
infants of the S. oranienburg series. 
No relationship could be found between 
the administration of Chloromycetin 
and shock, because it occurred in four 
patients who had not received Chloro- 
mycetin. 

Clinical and post-mortem findings 
are in good agreement. The inflam- 
matory lesions in the stomach and in 
the upper portions of the small bowel 
are characteristic of Salmonella infec- 
tions as seen in older age groups— 
little has been published on the pa- 
thology in infants. The lesions in the 
stomach explain the frequency of 
vomiting, their absence in the colon 
explains the relative infrequency of 
severe diarrhea in the S. oranienburg 
eases. Degenerative visceral lesions 
are also well-known toxic effects of 
Salmonella infection, and they, in turn, 
substantiate the abnormal chemistry 
such as acidosis and azotemia. The 
clinical findings of shock correspond to 
the pathological findings of dilatation 
of the heart and of congestion in the 
visceral vessels, and of the interstitial 
edema in liver and heart muscle. 

The lesions in the adrenal are those 
frequently seen in severe infections, 
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and they may have contributed to the 
appearance of shock and to the fatal 
For this reason desoxycorti- 
to the other in- 


outcome. 
ecosterone was given 
fants. 

The presence of large numbers of 


eosinophiles in the liver, stomach, and 


bladder of one infant poses difficult 
problems of interpretation. One might 
speculate whether there is a relation to 
the adrenal lesions, which were also 
most severe in this patient. 

The combination of bacteriological 
and serological methods proved to be of 
It enabled the laboratory 
to perform screening cultures on all 
infants in the nursery at the start of 
the outbreaks and to report their re- 
sults in less than twenty-four hours. 
The use of tetrathionate broth greatly 
facilitated matters by sharply «educ- 
coliform 
the 


great value. 


normal 
enhancing 


number of 
organisms and by 
growth of any pathogens. 

The value of thorough serological 
classification is easily seen. On both 
occasions a Salmonella Group C, was 
isolated. Culturally, they were identi- 
eal, and it was not until typing with 
flagellar antigens had been done that 
one could be sure that the second out- 
break was unrelated to the first. The 
methods used are not complicated, and 
for bacteriological and epidemiological 
analysis they are easily within the 
scope of any diagnostic laboratory. 

The two outbreaks are of interest 
because they point out the danger in- 
herent in seemingly innocuous instru- 
ments (bottle warmer), and the danger 
of an infection brought in by an out- 
side worker or by parturient mothers. 
Formula-fed babies are more easily 
exposed to Salmonella infection than 
breast-fed The outbreaks 
further show the importance of com- 
plete epidemiological and bacteriologi- 


ing the 


infants:**® 
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eal analysis of every case and of all 
contacts. Finally, they demonstrate 
the ubiquitousness of Salmonella car- 
riers among the general population, a 
very serious fact when it concerns 
hospital personnel. 

In a recent paper Felsen, Weil, and 
Wolarsky*® draw conclusions as to the 
proper management of situations as 
they may occur in hospitals. We en- 
dorse their recommendations of peri- 
odie stool examinations of all personnel 
assigned to the nursery and pediatric 
service, and to kitchen and dining 
rooms, and their further recommenda- 
tion that all personnel with positive 
stool cultures be suspended from duty 
immead:stely, with pay, until they are 
clinically and bacteriologically free 
from infection. While we do not be- 
lieve that it is feasible to obtain stool 
cultures before admission in all obste- 
trical cases, we consider it imperative 
to take frequent and periodic cultures 
of instruments and utensils in the 
nursery, and of food and utensils in 
the formula kitchen. We also endorse 
most emphatically Felsen and associ- 
ates’ recommendation that all preven- 
tive and control measures should be 
centralized under one authority in the 
hospital. 

SUMMARY 

1. Two outbreaks of Salmonella in- 
fection of the newborn infant are 
reported. The first outbreak, due to 
S. oranienburg, affected eighteen of 
the thirty-four exposed infants. Only 
eight of thirty-three infants exposed 
in the second outbreak became infected 
with S. bareilly. 

2. The patients in the S. oranienburg 
epidemic were seriously ill, three fa- 
tally. The signs were, in order of fre- 
queney, diarrhea, emesis, shock, leuco- 
eytosis, cyanosis, acidosis, nitrogen re- 
tention and anuria. The patients in 





‘ 


EPSTEIN ET AL.: SALMONELLA INFECTIONS OF NEWBORN INFANT 731 


the S. bareilly outbreak were only 
mildly ill. The most common signs 
were diarrhea, acidosis, and nitrogen 
retention. 

3. Aureomycin was ineffective against 
S. oranienburg in doses of 25 mg. per 
kilogram. It may have been somewhat 
effective against S. bareilly. 

4. In the three fatal cases due to S. 
oramenburg, the characteristic patho- 
logical lesions were those of acute 
gastroenteritis, of vascular damage, 
and of degeneration in the liver, kid- 
neys, heart, and adrenals. 

5. Epidemiological studies demon- 
strated that conclusions concerning the 
causation of a Salmonella outbreak can 
be drawn only after complete identifi- 
cation of the organisms is done in all 
eases. Many of the personnel were 
found to be harboring Salmonella 
strains unrelated to those causing in- 
fection in the infants. 

6. Simple bacteriological techniques 
available to any hospital laboratory 
enable rapid identification of the cause 
and source of the infection. 

7. Periodic cultures should be done 
at regular intervals on the stools of all 
personnel assigned to the nursery, 
pediatric service, and milk formula 
kitehen. 


8. Frequent bacteriological check- 
ups should be conducted of food, uten- 
sils, and instruments in the nursery 
and milk formula kitchen. 
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HEMANGIOMA ASSOCIATED WITH THROMBOCYTOPENIC PURPURA 


REporRT OF A CASE AND REVIEW OF THE LITERATURE 


Samue. C. SoutHarpb, M.D.,* Apotexu G. DeESanctis, M.D., AND 
RosBert J. WALDRON, M.D. 
New York, N. Y. 


HE simultaneous occurrence of 

angiomatous lesions and thrombo- 
eytopenie purpura is unusual. Three 
eases have been reported in the litera- 
ture. Kasabach and Merritt' reported 
an extensive capillary hemangioma of 
one leg and trunk associated with 
thrombopenia, the platelet count being 
48,000 per cubic millimeter. The 
thrombopenia occurred before the 
hemangioma reached its peak. The 
rapid progression of the lesion plus 
the purpura suggested malignancy. A 
biopsy section was reported as a 
benign lesion. The patient was treated 
with x-ray therapy, radium therapy, 
and blood transfusions with striking 
beneficial results. A follow-up pic- 
ture nineteen months later showed 
only the soft tissue contraction of the 
involved thigh. 

Subsequently, Rhodes and Borrelli* 
reported a 6-month-old infant who at 
birth had a soft tissue mass on the 
back. Two months after birth the mass 
began to enlarge and the bleeding 
tendency became evident. The platelet 
count was reported as between 15,000 
and 80,000 per eubie millimeter. A 
biopsy was reported as hemangio- 
endothelioma. The patient was 
treated with x-ray irradiation and 
blood transfusions. The tumor re- 
gressed leaving a residual radiation 
fibrosis and the blood picture returned 
to normal. 

From the Department of Pediatrics of the 
Post-Graduate Medical School and the Univer- 
sity Hospital of the New York University- 
Bellevue Medical Center. 


*Present address: 112 Saint David's Place, 
Atlantic City, N. J. 
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The third case was reported by 
Silver and associates.* The patient 
was a 14%4-month-old female who at 
birth had an elevated vascular area 
behind one ear. This lesion increased 
in size and new lesions appeared until 
there was extensive involvement of 
the skin of chest, neck, back, and 
arms. The thrombopenia appeared at 
the age of 20 months when the platelet 
eount dropped to 42,000 per eubic 
millimeter. Earlier the patient had 
received several x-ray treatments 
without effect. Subsequently, the 
patient was treated with several trans- 
fusions but expired. The bone marrow 
smear in this patient revealed an in- 
ereased number of agranular mega- 
karyocytes. 

The infant herein reported in detail 
is the fourth known case of heman- 
gioma associated with thrombocyto- 
penie purpura. 


CASE REPORT 


The patient, E. B. (K37779), a 
white female infant aged 21 days, was 
admitted to the University Hospital 
of the New York University-Bellevue 
Medical Center on April 21, 1950. 

She was born at another hospital 
following an essentially normal gesta- 
tion and delivery. Physical examina- 
tion at birth revealed the left thigh 
to be enlarged approximately two and 
one-half times the size of the contra- 
lateral one. The left leg was edema- 
tous with ecchymosis extending from 
the inguinal region and buttock down 
to and ineluding the foot. At birth, 
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the bleeding time, coagulation time, 
platelet count, and complete blood 
count were within normal limits. 
Through a misunderstanding, vitamin 
K was given before any blood could 
be drawn for prothrombin estimation. 

On the second day of life a bloody 
diarrhea began, but bleeding ceased 
twenty-four hours after vitamin K 
therapy was instituted. The diarrhea 
continued for one week, and the 
patient was treated with intravenous 
fluids. 3y the seventh day the 
ecchymosis and edema of the leg had 
disappeared, disclosing a mass 4 em. 
in diameter, which previously had 
been obseured, on the lower inner 
aspect of the left thigh. Patient was 
discharged on the fifteenth day. 

Three days later the left thigh sud- 
denly began to enlarge and the over- 
lying skin became a purplish-red in 
color. This spread down the leg and 
up on the buttock. During the next 
several days the ecchymosis became 
more intense and a petechial rash ap- 
peared on the extremity. The infant 
was admitted to the University Hos- 
pital on the twenty-first day of life. 

The family history revealed that 
three siblings aged 3 to 5 years all 
had at birth strawberry marks at the 
hair line on the skin of the neck. One 
child developed a ‘‘blood blister’’ on 
his forehead at 9 months of age which 
was ‘‘eoagulated.’’ The histories of 
father and mother were essentially 
negative. 

Physical Examination.— 

General: The 21-day-old white 
female infant appeared acutely ill. 
The respirations were rapid and 
shallow; the temperature was normal. 
The patient was limp and lethargic, 
and the skin and mucous membranes 
were pale. The length was 74 em., 
and the weight 3,200 grams. 

Skin: Numerous small, red papules 
and petechiae were observed on the 
skin of the left leg and foot. These 
were most numerous on the skin of 
the left thigh. Over the inner aspect 
of the left thigh the skin was tense, 
brawny, and purplish-red in color. 
This color faded to a brighter red at 


the periphery. The skin of the left 
foot was slightly cyanotic. 

There was a small, flat, pink capil- 
lary hemangioma on the skin of the 
nape of the neck at the hair line. 

A healing wound was observed over 
the right internal malleolar vein. 

Extremities: The left thigh was en- 
larged and measured 20.7 em. in eir- 
cumference while the normal right side 
measured 13 em. in circumference. 
The skin was stretched tightly over the 
surface. The enlargement was firm, 
homogenous and slightly compressible. 
At the lower inner aspect there was a 
protrusion 4.5 em. in diameter. The 
lower leg and foot were edematous and 
pitted on pressure. Femoral pulsa- 
tions were normally palpable bilat- 
erally. The dorsalis pedis and pos- 
terior tibial artery pulsations were 
palpated with ease on the normal right 
side but only the dorsalis pedis pulse 
was faintly palpable on the left side. 

The liver edge was palpable. There 
were several large, soft lymph nodes 
measuring 0.5 to 1 em. in diameter in 
each inguinal region. 

The remainder of the physical exam- 
ination (head, eyes, ears, nose, mouth, 
neck, chest, heart, urologic, eye 
grounds, and rectal) was normal. 

The admitting laboratory data 
showed a severe anemia and pro- 
nounced thrombocytopenia, the platelet 
count being 25,000 per eubie milli- 
meter. Prothrombin time determina- 
tion was normal. The urine showed 
a very faint trace of protein and an 
occasional red and white blood cell. 

Sinee the patient’s condition was 
considered critical she was transfused 
before waiting for any further diag- 
nostic studies. 

Subsequent studies were as follows: 

The bone marrow aspiration smears 
were quite cellular and revealed the 
usual variety of nucleated cell forms. 
These were present in the usual per- 
centile distribution except for a slight 
inerease in the number of lympho- 
eytes, which was consistent with the 
age of the patient. An occasional 
megakaryocyte was encountered. These 
were not abnormal in form and pos- 
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sessed a granular cytoplasm. Seat- 
tered small groups of platelets were 
noted as well. The red cells did not 
present unusual changes. Diagnosis: 
Bone marrow smears—no pathologie 
diagnosis made. 


bleeding time returned to normal in 
two days and the clotting time in four 
days. 

This lesion presented a problem in 
differential diagnosis. A blood 
dyserasia was evident: whether or 
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the platelet count per cubic millimeter and the 


red blood cell count in millions. Also indicated are the days when transfusions were given and 
the days during which x-ray therapy was administered. It is worthy to observe the fact 
that the platelets rose one week after the x-ray therapy was started. 


X-ray of the thigh showed a soft 
tissue density throughout the entire 
left thigh. This was nonspecific in 
character and without definite x-ray 
characteristies for an etiological diag- 
nosis. There was no osseous involve- 
ment. The Coombs test, Wassermann, 
chest x-ray, and long bone x-rays 
were normal. The variations of 
platelets and red blood cells are de- 
picted in Chart I. The total white 
blood eount and differential count are 
of little significance, having been nor- 
mal for age. The initial bleeding time 
was thirty minutes and the clotting 
time of venous blood one hour. The 


not the mass consisted of tumor and 
secondary hemorrhage or _ simple 
hematoma was the main issue. This 
lesion did not have the characteristics 
of a simple angioma or other tumor 
of the soft tissues. The x-ray showed 
the femur to be intact and to have 
no metastatic involvement. 
Course—The general status im- 
proved after the first two transfusions 
although the platelet count remained 
below 90,000 per cubic millimeter. 
After admission there was no further 
inerease in size of the thigh and no 
further extravasation of blood. The 
patient was also given vitamin K, 4.8 
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mg. intramuscularly once a day, pro- 
eaine penicillin (200,000 units intra- 
museularly daily) and a polyvitamin 
mixture. 

On the second hospital day the 
tumor surgical consultants stated that 
although they suspected an under- 
lying tumor, biopsy was interdicted 
by the bleeding tendency. 

During repeated transfusions the 
swelling of the thigh decreased and 
there was some _ reabsorption of 
ecchymosis. The petechiae also be- 
gan to disappear. Two weeks after 
admission all evidence .of pitting 
edema and hemorrhage had subsided, 
once again revealing the underlying 
tumor which was now seen to have 
increased in size. 

At this time the mass in the left 
thigh was a soft, protruding lesion 
which at its periphery faded into the 
soft tissues of the thigh. It was 
movable, nontender, compressible, and 
when compression released, it refilled 
with blood. It measured 81% em. in 
diameter and was purplish-red in 
color. There was a small, 1 em. wide 
and 4 em. long, cephalad extension 
of the main mass toward the femoral 
triangle. This gradually became more 
superficial until at its superior extent 
it presented in the skin over the 
femoral triangle as another small 
mass 2 x 24% em. (Fig. 1). 

The clinical diagnosis still was not 
clear but it was decided to initiate 
x-ray therapy with the expectation 
that a rapid shrinkage of the mass 
would confirm the diagnosis of 
hemangioma. This was undertaken 
without biopsy because of the danger 
of uncontrollable hemorrhage. 

X-ray therapy (Chart IT) was given 
from May 20, 1950, to June 9, 1950. 
The tumor was cross-fired through 
two fields measuring 5 by 7 em. each, 
and the beam was so directed as to 
minimize irradiation of the epiphysis 
for fear of eventual leg shortening. 
The factors were: 200 kv.; 50 em. 
target—skin distance; half value 
layer 1.0 mm. copper. The skin dose 
was 2,400 r (measured with back 
scatter) to each of two fields. The 
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total tumor dose was 3,360 r in twenty 
days. 

At the end of this first week of 
therapy the mass had decreased by 
one-third of its former size. This 
rapid shrinkage tended to confirm the 
diagnosis of tumor. Hemorrhage 
would not have absorbed so rapidly. 
The tumor disappeared completely 
twenty-four days after the first x-ray 
treatment (Fig. 2). The platelets 
rose to a normal number one week 
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Chart II.—Graph of radiation therapy. 
Eleven deep x-ray treatments were given. The 
total tumor dose was 3,360 r in seventeen 
days. The tumor was very radiosensitive, 
shrinking rapidly at first (subsidence of 
edema) and then at a slower rate. 


after x-ray therapy was started. The 
rise also coincided with the initial de- 
erease in the size of the tumor. The 
platelet count has remained normal 
until the present. 

The cephalad prolongation of the 
tumor was not irradiated purposely 
so as to preserve tissue for biopsy. 

On July 22, 1950, a biopsy was 
taken from the prolongation of the 
tumor. The procedure was unevent- 
ful. The histopathology was inter- 
preted as follows: Sections show 
clusters of blood vessels infiltrating 
deeply throughout the subcutaneous 
fat. The blood vessels are of capil- 





Fig. 1.—The lesion after blood transfusions and just prior to X-ray therapy. The edema 
and ecchymosis of the rest of the leg have subsided. The petechia has disappeared from the 
leg except on the skin overlying the lesion. 


The tumor has disappeared at the completion of x-ray therapy. The tumor dose was 
3,360 r. Note the superior extension which was not direct irradiated. 


Fig. 3.—The involved leg seven months after treatment. The cephalad extension is represented 
by a small area of radiation fibrosis in the skin. 
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lary caliber for the most part although 
some are larger and tortuous in ap- 
pearance. The vessel walls are ex- 
tremely thin, apparently comprised 
almost exclusively of endothelial 
lining cells. The lining endothelium 
shows plump ovoid nuclei and scant 
indistinct cytoplasm. setween the 
vessels similar nuclei are encountered 
in moderate numbers. Mitosis aver- 
age one per five high-power fie’ds. 
Large amounts of fat lie betwee the 
clusters of blood vessels. Diaguosis: 
Hemangioma, predominately a eapil- 
lary type. 

After the biopsy was taken, the ex- 
tension in the femoral triangle was ir- 
radiated. From Sept. 13 to 28, 1950, 
a skin dose of 2,400 r was given to a 
5 x 7 em. area which was contiguous 
with the previously irradiated area. 

Over a period of seven months the 
tissues at the tumor site progressively 
contracted so that the soft tissue of 
the affected lower thigh are now 
smaller than the opposite normal side. 
This contracture is due to radiation 
fibrosis and to the defect produced by 
the tumor. To date, the left femur 
is radiographically normal. 

At this time, the patient is pro- 
gressing normally. There is no short- 
ening of the affected leg and the 
patient is standing. When she at- 
tempts to walk there is a slight degree 
of external rotation of the affected 
leg (Fig. 3). Her weight gain, denti- 
tion, physical and mental develop- 
ment has been excellent. The com- 
plete blood count and platelet count 
are normal. 


DISCUSSION 


There are several clinicopathologic 
types of these tumors, each having a 
specific prognosis and radiosensitivity. 
It is difficult to establish clear-cut 
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criteria in regard to malignaney. It 
is also difficult to predict the subse- 
quent behavior from the microscopic 
appearance. 

Malignant hemangioma of infancy 
is the most radiosensitive of the angio- 
sarcomas and has a relatively good 
prognosis. 

The mechanism which produced the 
thrombopenia in our case is not clear. 
We observed that the megakaryocytes 
did not appear abnormal at a time 
when the platelets were low. It was 
also noted (Chart I) that the platelets 
rose to normal one week after x-ray 
therapy was started. These facts sug- 


gest the thrombopenia was due to in- 
ereased destruction rather than de- 
ereased production. 


SUMMARY 


A patient with a large hemangioma 
and an associated thrombopenia is re- 
ported. This is the fourth such case 
in the literature. The patient had a 
good result with blood transfusion and 
x-ray therapy. 

The three cases previously reported 
are reviewed. 


The authors wish to thank Dr. Herbert 
Willy Meyer and Dr. Alexander Zimmany 
of the Tumor Surgery Department, Dr. 
Maurice N. Richter, Director of the Depart- 
ment of Pathology, and Dr. Milton Friedman 
of the Radiology Department for their 
valuable assistance in the management of this 
case and the preparation of this paper. 
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A CASE OF TURNER’S SYNDROME 


Guy C. CunnrncHaAM, M.D., anp Joun F. Hartey, M.D. 
LOUISVILLE, Ky. 


URNER’S syndrome, especially in 
the male, is an interesting and 
rare occurrence. This syndrome was 
first described by Turner,’ and con- 
sists primarily of a triad. The triad 
consists of a congenital webbing of 
the neck, a deformity of the elbow 
(eubitus valgus), and genital infantil- 
ism. Turner’s original ten cases were 
observed exclusively in females from 15 
to 23 years of age. Schneider and Me- 
Cullagh? have also reported this triad 
oceurring in females. The first case 
in a male was reported by Flavell® in 
1943. His patient was 21 years old. 
The second case of Turner’s syndrome 
in the male was that of a 3-year-old 
boy reported in 1948 by Dorff and as- 
sociates.* 
We have recently had the oppor- 


tunity to observe and examine what 


third ease of 
male. 


we believe to be the 
Turner’s syndrome in a 


CASE REPORT 


R. H., a 7-year-old male child, was 
admitted to the hospital because he 
exhibited physical maldevelopment. 
This consisted of shortness of stature, 
a relatively enlarged head, flat feet, 
webbing of his neck, underdeveloped 
penis, and undescended testicles. His 
mother recalled that his neck and 
trunk had always appeared to be 
short and his head large. She stated 
that he had never grown as fast or as 
much as other children his age. For 
the past three years there had been 
practically no growth of the upper 
extremities. However, she had not 
noticed any associated weakness or 
fatigue. 

The boy was born spontaneously 
after nine months’ gestation. Res- 
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piration and ery were spontaneous, 
and no cyanosis was present. His 
birth weight was 7 pounds. 

Developmental history revealed 
that he sat alone and began to cut 
teeth at 6 months of age. He talked 
at 12 months, and walked at 13 
months. 

The family history revealed no en- 
docrine disturbances in either father, 
mother, or two brothers. 

The patient’s past history was neg- 
ative for the usual childhood diseases. 

On physical examination, the 
child’s general appearance was that 
of dwarfed linear growth. He was 
112 em. tall and weighed 18 kilo- 
grams. His head was 54 em. in cir- 
cumference, and normal except for a 
hypoplastic mandible. The eyes ex- 
hibited a slight bilateral ptosis, but 
the pupils were equal and regular and 
reacted to light and accommodation. 
Fundoseopie examination was nor- 
mal. The ears, nose, and throat ex- 
amination was normal. The hair line 
extended well down the back of the 
neck. The neck showed bilateral 
webbing. The webs extended from 
the mastoid process to the acromio- 
elavicular junction (Fig. 1). The tho- 
‘ax was normal and measured 56 em. 
in cireumference. The lungs were 
clear, and the heart was normal. Ab- 
dominal examination was negative. 
The testicles were undescended and 
nonpalpable, and the penis was ab- 
normally small. The upper extrem- 
ities showed moderate ecubitus valgus, 
and were slightly underdeveloped. 
The lower extremities were short and 
showed a bilateral third degree pes 
planus. Neurological examination was 
negative. 

The laboratory examination re- 
vealed a red blood count of 4.3 mil- 
lion with 13.6 Gm. of hemoglobin. 
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The white blood count was 9,900 with 
49 per cent neutrophiles, 48 per cent 
lymphocytes, and 3 per cent eosino- 
philes. The urinalysis was normal. A 
fasting blood sugar was 74 mg. and 
the glucose tolerance curve was nor- 
mal. Chemical study of the blood 
showed: chlorides 103.0 meq per liter, 
ealeium 4.6 meq per liter, phosphorus 
4.5 mg. per cent, and phosphatase 4.7 
3odansky units. The 17-ketosteroids 
were 1.1 mg. per twenty-four hours 
by the method of Robbie and Gibson. 


The urinary gonadotropins on two oc- 
easions were 6 mouse units by the 
method of Bradbury, Brown, and 
Brown. The electrocardiogram was 
normal. Roentgenograms of the 
skull, cervical spine, dorsal spine, 
pelvis, chest, and long bones were 
negative. Those of the wrist showed 
eight centers of ossification, or a bone 
age of 6% years. A roentgenogram 
of the lumbar spine revealed a small 
spina bifida occulta on the fifth lum- 
bar segment. 
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Psychometric examination revealed 
a mental age of 7 years, 2 months. 
The intelligence quotient was 106 or 
in the upper limits of the normal 
range. 
DISCUSSION 


When this case first came to our at- 
tention we were in doubt as to wheth- 
er this syndrome would fall within 
the criteria as originally described by 
Turner. Our patient presented a 
small stature, webbing of the neck, 
undescended testes, underdeveloped 
penis, moderate cubitus valgus; and 
third degree pes planus. Lesser signs 
present were slight bilateral ptosis, 
mild micrognathia, underdeveloped 
arms, low hair line, and a spina bifida 
occulta. 

These plus our laboratory and 
x-ray studies appeared to rule out 
those diseases which might be con- 
fused with Turner’s syndrome. Such 
diseases include simple neck webbing, 
Klippel-Feil syndrome, Sprangel’s de- 
formity, cervical Pott’s disease, and 
cretinism. 

The urinary gonadotropins and 17- 
ketosteroid determinations were with- 
normal limits. Although Turner’s 
original cases usually revealed an in- 
creased gonadotropin output, we felt 
that our patient, being of prepubertal 
age, would not show this sign. This 
was also noted in the ease described 
by Dorff and collaborators. It was 
further noted that Turner’s cases 
were given chorionie gonadotropin in 
hopes of stimulating the sexual mat- 
uration, and two of his patients im- 
proved with this form of therapy. It 
was felt that if our case was testicu- 
lar hypogenesis, rather than agenesis, 
a course of chorionic gonadotropin 
would prove valuable by causing the 
testes to descend and the penis to de- 
velop. Thus, prognosis would not be 
delayed on this aspect of the syn- 
drome until after puberty. There- 
fore, the patient was given chorionic 
gonadotropin (A.P.L.) 100 units three 
times a week for six weeks. The 17- 
ketosteroid determinations were done 
frequently, but showed no change. 
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Within four weeks testicular descent 
was noted, and in six weeks the penis 
was perceptibly larger. This ap- 
peared to prove the prognostic value 
of gonadotropin therapy before pu- 
berty for this aspect of the syndrome. 


SUMMARY 


Turner’s syndrome has been briefly 
reviewed and the third such ease to 
occur in the male has been presented. 
A method of differentiating between 
testicular hypogenesis and agenesis 
at an early age has been discussed. 


. Turner, Henry H.: 
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PENICILLIN SENSITIVITY SIMULATING ATOPIC DERMATITIS 


SHELDON G. CoHEN, M.D. 
WiLKEs-Barre, Pa. 


KIN manifestations of penicillin 

sensitivity are commonly seen, 
and clinical reports in this regard 
have been numerous. Included among 
the more common types of cutaneous 
allergie reactions to this antibiotic 
are the following’ *: (1) urticaria 
and angioedema of the serum disease 
pattern and less frequently seen in 
association with an anaphylactic type 
of reaction, (2) the allergie contact 
type of eeczematous dermatitis, (3) 
maculopapular eruptions, (4) the 
‘“‘id’’ reaction characterized by a de- 
layed, erythematous papulovesicular 
type of eruption occurring in patients 
previously sensitized to dermatophytiec 
fungi, (5) exfoliative dermatitis, (6) 
local indurated areas at the injection 


site, (7) erythema nodosum, and (8) 


purpura.’ Recently a child was seen 
in whom a _ penicillin-sensitivity re- 
action closely resembling atopie der- 
matitis was observed. Since a rather 
thorough search of the literature in- 
eluding Brown’s exhaustive review of 
the subject? confirmed the unusual 
nature of this reaction, it was felt 
that this patient’s history was note- 
worthy of reporting. 


CASE REPORT 


A 2-year-old white female was re- 
ferred for allergy consultation during 
April, 1950, with the suspected diag- 
nosis of atopic dermatitis of two 
weeks’ duration. About three weeks 
prior to the onset of this skin erup- 
tion, the patient had contracted a 
fever of unknown etiology. Prior to 
this she had been completely asympto- 
matic. Her physician had placed her 
on therapy consisting of oral penicil- 
lin (Penicillin Potassium Buffered 


From the Department of Allergy, Mercy 


Hospital. 


741 


Tablets, 50,000 units). When the 
fever failed to respond after two days, 
the therapy was changed to an oral 
sulfonamide preparation (a suspen- 
sion of sulfadiazene, sulfamerazine, 
and sulfathiazole). Two days later a 
skin eruption appeared on the face. 
Since the fever already had subsided, 
chemotherapy was discontinued. 
Within the next two days the erup- 
tion spread to involve the neck, flexor 
surface of the elbows and knees, and 
the dorsum of the wrists. According 
to the description given, the derma- 
titis at the onset was erythematous— 
papular in nature. 

Past history was entirely negative 
for infantile eczema, atopic derma- 
titis, hay fever, asthma, allergic rhini- 
tis, urticaria, food intolerances, drug 
reactions, or any other associated al- 
lergie manifestations. She had re- 
ceived both penicillin and sulfonamide 
drugs on previous oceasions with no 
untoward reactions. Family history 
was entirely negative for allergy. 

Physical Examination—When the 
child was first seen two weeks after 
the onset of the eruption, she pre- 
sented the clinical picture of a derma- 
titis limited to the front and sides of 
the neck, flexor surface of the elbows 
and knees, dorsum of the wrists, and 
characterized by a pruritic erythema- 
tous papular eruption with lichenifi- 
eation, crusting, and slight oozing. 
Temperature was 99.6° F. (rectal). 
The remainder of the physical exami- 
nation was otherwise normal. Labo- 
ratory studies revealed urinalysis 
negative, hemoglobin 12.5 Gm., red 
blood count 4.35 million, white blood 
count 13,050, polymorphonuclear leu- 
eocytes 22 per cent, lymphocytes 75 
per cent, eosinophiles 2 per cent, baso- 
philes 1 per cent. 





742 THE JOURNAL 


Therapy consisting of antihista- 
minie drugs, ephedrine sulfate, and 
topical dermatologic measures was 
then instituted. During the course 
of the following week the dermatitis 
subsided and completely disappeared. 
She was not seen until five weeks later 
when she again presented the identical 
eruption on the neck, flexor surfaces 
of the elbows and knees, and the dor- 
sum of the wrists. Her mother stated 
that her skin had been perfectly clear 
for four weeks. However, she then 
developed an acute otitis media for 
which her physician gave her an intra- 
muscular injection of 300,000 units of 
erystalline procaine penicillin. Twen- 
ty-four hours later, there appeared an 
erythematous papular eruption on the 
neck, flexor surface of the elbows and 
knees, and dorsum of the wrists. 
When seen one week later, the der- 
matitis had the same appearance as 
the original skin lesion previously de- 
scribed. Antihistaminie drugs and 
local dermatologie therapy were again 
prescribed and the dermatitis raa a 
course similar to that of the first epi- 
sode, gradually subsiding during the 
next week. The dermatitis then dis- 
appeared, and repeated examinations 
during the following nine months 
have revealed her to be completely 
free of any similar or additional skin 
lesions. 


COMMENT 


When the child was first seen it was 
suspected that the dermatitis repre- 
sented a drug sensitivity although 
proof of this was lacking. It was en- 
tirely possible that this skin eruption 
could have been a symptom of the 
original febrile illness of undeter- 
mined etiology. The rather short 
history of the lesion, its subsequent 
course, and absence of any evidence 
of atopy in the patient were against 
the diagnosis of an atopic dermatitis. 
Then again, if it were due to a drug 
sensitivity the etiological agent could 
have been either penicillin or one of 
the sulfonamide drugs. To distin- 
guish between these on the basis of 
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skin testing would have been ex- 
tremely difficult. There is no satis- 
factory method for skin testing for 
sulfonamide sensitivity.© There has 
been a skin test described for penicil- 
lin sensitivity®; however, this has not 
proved to be too accurate a diagnostic 
aid. In addition, it was not felt that 
this measure was justifiable as long 
as the possibility of sensitivity to 
penicillin existed, in that the intra- 
dermal introduction of even 2,000 
units of erystalline penicillin might 
flare up the dermatitis at this stage if 
its etiology were on this basis. How- 
ever, the reappearance of the derma- 
titis upon the second administration 
of the penicillin and its subsequent 
disappearance implicates this antibi- 
otic as the etiological agent. The 


short incubation period of the second 
reaction of only twenty-four hours 
following the administration of peni- 
cillin indicates that this later develop- 
ment represented an accelerated type 
ot sensitivity reaction. 

Atopie reactions due to penicillin 


have been described,” * so that a pa- 
tient who is subject to asthma or hay 
fever and is allergic to penicillin may 
develop a paroxysm of asthma upon 
receiving this drug. Therefore, it 
would not be too unusual if a child 
with a history of atopic dermatitis 
were to have an exacerbation of the 
condition following the administra- 
tion of penicillin or even if an allergic 
child were to present this type of skin 
lesion as a manifestation of penicillin 
sensitivity. The unusual and note- 
worthy point of consideration here is 
that the clinical picture of atopic der- 
matitis appeared in this instance, for 
the first time, as a manifestation of 
a penicillin reaction, in a nonallergic 
child with no evidence of an under- 
lying atopy. 

The appearance and distribution of 
this skin lesion was identical with 
atopic dermatitis and could easily 
have been mistaken for this latter 
condition. This serves to further il- 
lustrate the point that a diagnosis of 
atopic dermatitis cannot always be 
made on the basis of appearance and 
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localization alone and often must be 
differentiated from other dermatologic 
conditions such as allergic contact 
type of eczematous dermatitis and 
seborrheic dermatitis.’ 


SUMMARY 

A ease is presented in which a peni- 

cillin sensitivity reaction in a non- 

atopic child simulated the clinical pic- 
ture of atopic dermatitis. 
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EVOLUTION OF SYSTEMIC RETICULOENDOTHELIOSIS 
IN CHILDHOOD 
Pau.L Frevup, M.D. 
New York, N. Y. 


reticuloendotheliosis is 
the 


YSTEMIC 

the proliferative response of 
embryonal reticulum cells of the body 
to a stimulating agent. This specific 
response has been known for a long 
time in tuberculosis, syphilis, typhoid 
fever, and has recently been studied 
in histoplasmosis.‘ The stimulating 
agent is not known in Hodgkin’s dis- 
ease and in a group of pathological 
conditions such as_ Letterer-Siwe’s 
disease, Hand-Schiiller-Christian’s dis- 
ease, eosinophilic granuloma, and leu- 
These 


cemice reticuloendotheliosis. 


conditions have, therefore, been 
widely classified as idiopathic, or in- 
How- 


dis- 


fectious, reticuloendotheliosis. 
Hand-Schiiller-Christian’s 
ease, in which cholesterol accumula- 
tion in the tissue is a dominant factor, 
and classified in many 
textbooks and Nie- 
mann-Pick’s hereditary lipoidoses. 
Systemic reticuloendotheliosis may 
take an acute, rapid course, terminat- 
life within a few weeks, or 
months—and this usually oceurs in 
infaney or early childhood. If this 
is the case, the clinical picture of Let- 
* character- 


ever, 


was is still 


with Gaucher’s 


ing 


terer-Siwe’s disease,” * 
ized by generalized lymphadenopathy 


(Fig. 1), secondary anemia, occasional 


From the Department of Pediatrics, New 
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splenic and liver enlargement, pur- 
pura, fever, rapidly progressing ¢a- 
chexia, and a fatal outcome. It should 
be said here that according to a per- 
sonal communication from Carl 
Smith,® New York, at least temporary 
improvement can be obtained in these 
eases by the administration of anti- 
folie acid After their 
use, lymph gland swelling subsides 
and histiocytic proliferation in the 


compounds. 


bone marrow stops completely. 

Reticuloendotheliosis also be 
chronie and extend over many years 

and this oceurs usually in older 
children and in young adults. If this 
takes place, the clinical picture of 
Hand-Sehiiller-Christian’s® ** (lipoid 
granulomatosis) results and, 
in many of these cases, the classical 
triad of exophthalmos (Fig. 2), dia- 
insipidus, and bony defects, 
frequently located in the skull 


may 


disease 


betes 
most 
(Fig. 3) can be seen. 

Rowland® showed, as early as 1928 
and 1929, that the histological lesions 
in Sehiiller-Christian’s syndrome are 
identical in all involved organs. He 
stressed that there is a peculiar in- 
flammation as shown by accumula- 
tion of eosinophilic and polynuclear 
leucocytes besides the proliferation ot 
reticulum cells, histiocytes, foam cells, 
and the appearance of giant cells 
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1929, observed an eosino- 


Finzi,'® in 
philic granuloma which he regarded 


as a myeloma. Mignon," in 1930, de- 
scribed a similar eosinophilic lesion in 
a 12-year-old in 1938, 
Schairer™ of 
‘‘osteomyelitis with eosinophilic re- 


boy, and, 


described two cases 


Generalized lymphadenopathy in acute reticuloendotheliosis 


Siwe's 


Fig. 2.—Chronic reticulo 


mos. (Thannhauser, S. 


action.’’ <A detailed, beautifully il- 


lustrated histological report of sev- 
eral eases of ‘‘eosinophilie osteomyeli- 
tis’’ Fraser™ in 
1935. 


L variant 


was published by 


He considered these lesions as 


of lipoid granulomatosis. 


lotheliosis (Hand-Schiiller-Christian’s type). 
: Lipidoses, Oxford 
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His report was the first classical de- 
seription of the condition which was 
later called ‘‘eosinophilie granuloma 
of the bone’’ and regarded as a sepa- 
rate disease entity (Lichtenstein and 
Jaffe,* and Otani and Ehrlich"). 
Lichtenstein and Jaffe'* applied this 


( Letterer- 
type). 


Asymmetric exophthal- 
New York.) 


University Press, 


name to these lesions on account of 
the characteristic imprint which the 
eosinophiles gave it, though they ree- 
ognized that its basie cells were histi- 
oeytes. These authors had observed, 
at this time, only solitary lesions and 
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apparently were not aware of the ex- 
tensive histological studies of Fraser,** 
that 
granuloma was an entity of its own 


and their opinion eosinophilic 
was applied to the numerous cases 
that were published in recent years, 
the 
Frances, and Sprofkin.*® 


most recent one by Weinstein, 


Fig. 3. 


Arch. Dis. Child. 


This form of reticuloendotheliosis is 
rather benign because there may be 
spontaneous healing and beeause these 
x-ray 
‘adiation and do not reeur either after 
this treatment after curettage. 
However, not even in this type is a 
definitely favorable prognosis justi- 
fied, since there may be only a local- 
ized lesion at the onset, and later on 
either acute generalized 
reticuloendotheliosis 
The investigations of Farber,'” 
Holm, Teilum, and _ Christensen 
proved that the term 
granuloma comprised not only skele- 


granulomas respond well to 


or 


or chronic 
develop. 
and 


19 


may 
18 


eosinophilic 


tal lesions but, also, the pathology of 
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other organs in lipoid granulomatosis. 
They suggested that it should be re- 
garded as a specific phase of the his- 
tological development of this condi- 
tion and not as a new entity, because 
the dominance of eosinophilies is seen 
usually in the beginning while in 
later stages more and more xanthoma 


“Map skull.” Case of acute lipoid granulomatosis. (van Crefeld, S., and ter Poorten, 
F. H.: 125, 1935.) 


10: 


cells A similar conception 
was also expressed by Troxler and 
Niemitz.*° Thannhauser* stated that 
for the localized lesions, as well as for 
the generalized, the designation of 
‘‘eosinophilic xanthomatous granu- 
loma’’ is more appropriate than that 
of lipoid granulomatosis. The author 
mentions that this term does not em- 
brace the important reticulo-histio- 
eytic proliferation of early stages and 
it should be added that there are le- 
sions where neither xanthoma cells 
nor eosinophilies are a dominant fac- 
tor of the picture, so that the term 
still be 


appear. 


reticuloendotheliosis 
more suitable. 


may 
. 
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Green and Farber” stressed the an- 
atomical relationship of eosinophilic 
granuloma of the bone to Hand-Schiil- 
ler-Christian’s and Letterer-Siwe’s 
disease in ten of their own cases, and 
Lichtenstein and Jaffe,** in their see- 
ond article on that topic, considered 
this postulate as a forward step to- 
ward the understanding of a larger 
subject. Guizetti’s case** 
first to present a connecting link be- 
tween eosinophilic granuloma of the 
bone and Letterer-Siwe’s disease in 
a 3-month-old infant, and Mallory*® 
added five cases of his own, showing 
the transition form from eosinophilic 
granuloma to chronie lipoid granu- 
lomatosis. Recently, Lapidus, Slob- 
ody, Germansky, and Willner® de- 
seribed three such eases, discussed the 
transition types to other forms of 
reticuloendotheliosis, and offered an 
extensive bibliography. Articles of 
Hertzog, Anderson, and Beebe,?" 
Freud,”* Bartels,”® and Hansen,*° who 
added five cases of his own, also 
stressed the unity of these three con- 


was the 


ditions. 

The clinical pictures produced by 
the basie process of reticuloendotheli- 
osis are so different that they have 
been classified as separate disease en- 
such as Letterer-Siwe’s dis- 
Hand-Schiiller-Christian’s 
ase, and eosinophilic granuloma of 
the 
in these 


tities, 
ease, dis- 
bone. The pathological process 
eases, however, shows the 
same basic pattern. This goes so far 
that the pathologist would be unable 
to differentiate between a chronie and 
an aeute form by examining tissue 
samples without receiving a clinical 
ease history. Three phases of pathol- 
ogy ean be seen: 
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(1) Proliferation of large, round 
monocytic histiocytes, or reticuloendo- 
thelial cells, which is accompanied by 
the appearance of giant cells (Fig. 
4). Foam cells appear usually dur- 
ing this stage and elements of inflam- 
mation such as eosinophilic and poly- 
nuclear leucocytes can be seen. The 
origin of the histiocytes from the 
reticuloendothelial system (R.E.S.) 
‘an be shown by silver staining (Fig. 
5) which reveals the characteristic 
fibers. 

(2) The proliferating cells are 
short-lived, and spindle-shaped fibro- 
blasts (Fig. 6) immigrate. During 
the transition stage, both round his- 
tiocytes and spindle-shaped fibro- 
blasts are seen and giant cells may 
still be found (Fig. 7). There is a 
lack of vascularization in these areas 
during this phase and cell necrosis 
and hemorrhage can be observed. 

(3) Fibrosis takes place, connective 
tissue replaces the areas of granula- 
tion, and, after a certain period of 
time, only sears can be seen in these 
spots. 


If this process extends for some 
time, accumulation of free cholesterol 
and, especially, of cholesterol esters 
may occur within the histiocytes and 
accompanying giant cells, but there 
is hardly any cholesterol visible extra- 
cellularly during the first phase of 


proliferation. The cell protoplasm 
becomes foamy, and doubly refractile 
lipoid droplets, or erystals, can be 
observed with the polaroid microscope 
(Fig. 8). Fat stainings with sudan 
lil or IV, or searlet red, become posi- 
tive at this time. During the second 
phase, when necrosis can be noted, 
cholesterol is liberated and can also 
be seen extracellularly in the form of 
clouds, droplets, or erystals. 

The cholesterol accumulation in the 
granulating tissues put two problems 
before the early investigators: (1) 
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Fig. 4.—Case M. J. Lymph gland biopsy. Reticuloendotheliosis, phase 1: histiocytes 
and giant cells have replaced the lymphatic tissue. Cholesterol degeneration (foam cells). 
Acute case. (Freud, P., Grossman, L., and Dragutsky, D.: Am. J. Dis. Child. 62: 776, 1941.) 


Fig. 5.—Case M. J. Lymph gland biopsy: acute reticuloendotheliosis. Silver staining 
showing reticular fibers of histiocytes. (Freud, P., Grossman, L., and Dragutsky, D.: Am. 
J. Dis. Child. 62: 776, 1941.) 
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Fig. 6.—Case M. J. Lymph gland necropsy. Reticuloendotheliosis, phase 2: spindle- 
shaped fibroblasts have immigrated; cholesterol has been liberated by necrosis of histiocytes- 
and can be seen extracellularly. 


é 
~ 


Fig. 7.—Case M. J. Lymph gland biopsy (acute case). Transition stage between phase 
1 and phase 2 of the process. MHistiocytes, spindle-shaped fibroblasts, and fat-laden giant 
cells visible. 
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the cholesterol 
storage was primary and stimulated 
the and (2) 
whether 


concerning whether 


proliferation of cells, 
the 
in these cells by the process of phago- 
Row- 


land*' expressed the view that lipoid 
primary 


cholesterol was stored 


eytosis or by any other means. 


reticuloendotheliosis was a 


lipoidosis and that cholesterol esters, 


by means of foreign body action, stim- 


ulated the granulation of reticuloendo- 


Fig. 8 Case M. J. 


innumerable doubly refractile lipoid bodies visible. 


D.: Am. J. Dis. Child. 62: 776, 1941.) 


His opinion was widely 
This theory led to the 
that the 
disturbance 
of the body and identical 
with the pathology of the lipoidoses 
such Gaucher’s Niemann- 
Pick’s This did 
consider the fact that Gaucher’s and 
Niemann-Pick’s heredi- 


thelial cells. 
accepted.” 
assumption condition was 
to a 


tabolism 


due of lipoid me- 


as and 


disease. view not 


disease are 


Lymph gland biopsy: acute reticulo-endotheliosis. 
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tary, familial lipoidoses. In contrast 
to that, Hand-Schiiller-Christian’s dis- 
ease is not hereditary and shows no 
familial It 
therefore ssuggested that Hand-Sehiil- 
ler-Christian’s in which the 
cholesterol blood levels are always nor- 


or race tendency. was 


disease, 
mal,** should be classified as a chronic 
type of reticuloendotheliosis and be re- 
moved from the chapter of the heredi- 
tary lipoidoses.** ** The gap which re- 


Polaroid microscope: 
(Freud, P., Grossman, L., and Dragutsky, 


sulted from this classification in the 
line of hereditary lipoidoses can well 
be filled in with the picture of essential 
familial xanthomatosis (xanthoma tu- 
berosum), which is hereditary, result- 
ing from a fundamental humoral dis- 
turbance of lipoid metabolism and 
characterized by hypercholesteremia 
and xanthomatous tumors in the skin, 
tendon sheaths and vascular system, 
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and which, even in children, some- 
times terminates with sudden death 
due to atherosclerosis or coronary oc- 
clusion. This condition was recently 
described in detail by Rigdon and 
Willeford,*® who also offered an ex- 
tensive bibliography. 

Histiocytie proliferation in Hand- 
Schiiller-Christian’s disease does not 
only occur in the vicinity of choles- 
terol deposits but in areas far distant 
from these accumulations, and also 
without any lipoidosis.2* In eases 
of nephrosis or diabetes mellitus, 
where the serum lipoid levels are very 
high, no eell proliferation oceurs. A 
classical example of this is the case of 
diabetes mellitus of Stahel-Stehli*’ in 
which large extracellular deposits of 
cholesterol crystals were seen in the 
tissues without any proliferative re- 
sponse. 

Coneerning the second problem, 
Rowland™ believed that phagocytosis 
was responsible for the accumulation 
of cholesterol in the proliferating 
cells. However, the normal lipoid se- 
rum levels speak against this idea. In 
addition to that, the accumulation of 
cholesterol in the cells as a result of 
phagocytosis would only be probable 
if considerable amounts of the sub- 
stance could also be demonstrated ex- 
and if intermediate 
stages of could 
This was never observed and, there- 
fore, Letterer? concluded that the con- 


tracellularly 


ingestion be seen. 


cept of storage does not necessarily 


mean entrance of the deposited sub- 
stance into the cells from the outside, 
and Thannhauser,* in a personal com- 
munication, wrote that ‘‘as long as 
there is no softening of foam eells, the 
lipoids are found only intracellular- 
ly.”’ He the cholesterol 
storage as a result of disturbance of 


considers 


intracellular metabolism of the pro- 
liferating cells.*° We have compared 
the appearance of cholesterol in the 
proliferating cells with the process of 
fatty degeneration (fat phanerosis— 
cholesterol phanerosis).*° Mallory*' 
was the first to speak of lipoid degen- 
eration, and we should like to suggest 
the term of cholesterol degeneration. 
The only difference between these two 
processes is that, in fatty degenera- 
tion, the saturation of cells with fatty 
substance is never.as high as in cho- 
lesterol disease. Otherwise pathology 
seems to be the same. 

The identity of the pathological 
process in acute and chronic forms of 
reticuloendotheliosis, the observation 
of cases that started as typical Let- 
terer-Siwe types of this condition and 
terminated as chronic reticuloendo- 
theliosis, such as the cases of Merritt 
and Paige,*? and of Berg**; further- 
more, cases of eosinophilic granuloma 
of the bone later developing either 
the rapid, fatal course of acute reticu- 
loendotheliosis, or the chronic course 
of lipoid granulomatosis, have led to 
the opinion that these three ¢linical 
pictures are only different phases of 
the same basic process. 

Variations of the pattern of reticulo- 
endotheliosis may concern the chem- 
istry, the histology, and: the clinical 
pictures of this condition, but the 
similarity of the process led Grady 
and Stewart,** as early as 1934, to the 
statement that there may be a rela- 
tionship between nonlipoid _histio- 
eytosis and Hand-Schiiller-Christian’s 
disease. 

Wallgren™ expressed the opinion 
that the paucity of lipoid storage in 
eases of acute reticuloendotheliosis is 
due to the rapidity of the course and 
not due to the fact that the acute and 





rm <) 


MWe 


chronic cases are separate disease en- 
tities. In the same year, Glanzmann*® 
published an article in which he looks 
Hand-Schiiller-Christian’s 
and 
as the acute 


upon dis- 


ease as the chronie form upon 
Letterer-Siwe’s disease 
form of reticuloendotheliosis. He also 
believes that the 


eells is a function of the duration of 


formation of foam 
the condition and gives, as a minimum 
time, three months. 

In 1941, Freud, 
Dragutsky*’ reported a case of acute 
(Letterer-Siwe’s 
infant that 
and the 

How- 


Grossman, and 
reticuloendotheliosis 
7-month-old 
eriteria 


type) in a 
elinieal 
fatal 


showed all 
typical, rapid, course. 
this the observation 
where, in an acute the 
terol contents of the granulating tis- 


ever, was first 


case, choles- 
sues were as high as in chronie forms. 
While the normal cholesterol figure is 
about 0.62 per cent of dry tissue 
weight, the total cholesterol content 


of an affected lymph gland obtained 


by biopsy was 12.6 per cent in the 
third week after the onset of the dis- 
content at 


and the cholestero! 


necropsy five weeks later had risen to 


ease, 


17.9 per cent of dry tissue weight. 
These figures are identical with those 
found in chronie cases and, just as in 
the serum 
levels were normal in this acutely ill 
infant (44 
terol, 90 


esters, i.e., 


these cases, cholesterol 


mg. per cent free choles- 
cholesterol 
total 


con- 


mg. cent 
134 
cholesterol). It 
eluded that 
link in the chain binding acute reticu- 


per 
mg. per cent 
was therefore 


this case was an actual 
loendotheliosis to the chronic types of 
lipoid granulomatosis. 
Flori Parenti,” in 
lished a case in which biopsy demon- 


and 1937, pub- 
strated a nonlipoid reticuloendotheli- 


osis, while autopsy, performed one 
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year later, showed lipoid granulomato- 
The ease of Freund and Ripps* 
the generalized 
lymphadenopathy nonlipoid 


sis. 
onset, 
due to 


showed, at 


reticuloendotheliosis and, seven 
months later, developed bony defects 
with lipoid granulomatosis, and the 
ease of Love and Fashena* closely 
resembled this case. If these patients 
had died before the development of 
lipoidosis, their condition would have 
been classified as acute nonlipoid re- 
ticuloendotheliosis. Since then, numer- 
ous articles have appeared supporting 
the idea that Letterer-Siwe’s disease 
and Hand-Schiiller-Christian’s disease 
are only different phases of the same 
Havard, Rather, and Faber** 
came to the pre- 
senting a patient of their own who, 
in addition to the classical features, 
also presented leucopenia, thrombo- 


process. 


same conclusions, 


cytopenia, and severe edema and as- 
associated with hypoproteine- 
Other papers were offered by 


cites 
mia. 
Lichty,*® Currens and Propp,*® Ver- 
siani, Figueiro, and Junqueira,®' and 
by Imler,®? who also suggested that 
these diseases may be an infectious 
type of reticuloendothelial cell gran- 
uloma. Here it should be mentioned 
that M. Bass,®* of New York, accord- 
ing to a personal communication, ob- 
fatal, 
nonlipoid reticuloendotheliosis in sib- 
Compared with 


served three cases of acute, 
lings of infant age. 
all the other case reports, however, 
no definite conelusions can be drawn 
eoneerning the possibility of heredity 
o* the condition. 

The lymphaties are more frequently 
involved in the acute cases, the skele- 
ton usually in chronie eases, but the 
patients of van Crefeld and ter Poor- 
ten,* and of Foot and Olcott, show 


that extensive skeletal involvement 
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In- 


the lungs also is usu- 


may also oecur in the acute ease. 
of 


ally seen in the chronie cases, but 


volvement 
again van Crefeld’s ease,* the ease 
of Currens and Propp,*® and our own 
case*® show that this may happen in 
the acute type. 

Siwe,** in a recent article, expressed 
the opinion that Letterer-Siwe’s dis- 
ease and Hand-Schiiller-Christian’s 
disease are separate entities and that 
it is an oversimplification of the prob- 
lem to consider them only as different 
of the He 


stresses that the acute process stops 


types same condition. 
at the histiocytic proliferation stage, 
while the 
into fibroblastic granulation with lip- 


chronic process develops 
oid storage, but it should be said that, 
apart from the very rapid, fatal cases 
of 
who died within a few weeks so that 
there time fibroblastic 
known 


reticuloendotheliosis in patients 


was no for 


response, only one case is 
where the process stopped with his- 
This 
and Oleott’s patient®® with histiocytic 
proliferation lasting for _ sixteen 
and very little fibrotie 
Siwe,®® furthermore, 


that if there is cholesterol accumula- 


tioeytie proliferation. is Foot 


months re- 


sponse. states 
tion at all in the acute cases, it is only 
a minimal amount, and mentions as 
an example the eases of Gross and 
This has been disproved by 
with its 
high lipoid tissue content. 


Jaecox.*? 
: extremely 
Finally, 


Siwe®® expresses the opinion that the 


our own ecase* 


infectious agents causing the different 
clinieal entities of reticuloendothelio- 
sis are unknown and that they may 
be different in each of the types. This 
cannot be disproved but the unknown 
stimulating agents—infectious or not 
lead to identical tissue changes. 
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The clinical criteria are not only 
variable due to the duration of the 
course but depend largely on what 
organs are affected. In chronic cases, 


where there is extensive bony in- 
volvement, the children may complain 
of pains very similar to those found 
in rheumatie fever, spontaneous frac- 
Hand-Schiiller- 


Christian’s type of the condition or, 


tures may occur in 


Eosinophilic granuloma 
spontaneous fracture. 
New York Med. Coll. 


Fig. 9.—Case P. C. 
of the humerus with 
(Willner, M. M.: Bull. 
9: 45, 1946.) 
more frequently, in the eosinophilic 
type. The x-ray picture cannot be 
differentiated from that of malignant 
bone tumors, but biopsy reveals the 


peculiar eosinophilic lesion (Fig. 10). 


The skin overlying bony defects may 
become affected. 
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Polydypsia and polyuria are reg- 


ular features of Scehiiller-Christian’s 
syndrome. The specifie gravity of the 
1.010. This 


rather high figure does not conform 


urine is mostly around 


’ ~" ° “bia, ew . a 


i 


“ee 


id 


Many 
(Case of M. 


Fig. 10.—Bosinophilic granuloma. 


Case J. M. 


Fig. 11 
endotheliosis with 


leucemic 


eosinophilic 


Picture resembling miliary tuberculosis of the lung. 
response. ) 
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with the conception of true diabetes 
insipidus. However, the anatomical 
involvement of the pituitary stalk as 
well as the hypothalamie region with 
proliferating tissue, as in the ease of 


leucocytes, histiocytes, and giant cells. 


M. Willner.) 


(Chronic reticulo- 
(Case presented in this paper.) 
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Thompson, Keegan, and Dunn,** is 
sufficient proof for a real diabetes in- 
sipidus, which 
may subside temporarily to reappear 
subsequently. 

In eases where the lungs are in- 


volved, cough and fever, and some- 


symptoms sometimes 


times cyanosis, x-ray findings simu- 
miliary 


lating that of tuberculosis 


Fig. 12.—Case M. J. 


P., Grossman, 


Fig. 13.—Honeycomb structure of lungs. 
acute lipoid granulomatosis. 
125, 1935.) 


Acute reticuloendotheliosis : 
pression of left main bronchus and infiltration of lung tissue by granulating masses. 
L., and Dragutsky, D.: Am. J. Dis. Child. 62: 


Large bony 
(van Crefeld, S., 
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(Fig. 11), of atelectasis (Fig. 12), 
or pneumonia, and even of cavity 
formation (Fig. 13) are found. 

The typical skin lesion in lipoid 
granulomatosis is xanthoma dissem- 
inatum. If this skin lesion is the only 
localization of the condition, as fre- 
quently seen in infants and young 
children (xanthoma juvenile), the le- 


atelectasis of the left lung due to com- 
(Freud, 
776, 1941.) 


‘ 


defect in right humerus. Case of 


and ter Poorten, F. H.: Arch. Dis. Child. 10: 
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sions are discrete, vary in size from 
a pinhead to an almond, and usually 


do not occur in clusters as in cases 


of generalized lipoid granulomatosis. 
They can be differentiated from he- 


reditary xanthomatosis (xanthoma 


tuberosum) by the fact that the cho- 
lesterol serum levels are always nor- 
this condition.*® The 


mal in lesions 


J. M. Nanthomatosis of scalp. Lz 


raised, smooth, 


maculopapular 


consist of slightly 


sometimes peeling 
patches of lemon or café-au-lait color, 
and may affect any part of the body, 
ineluding the sealp. Here the lesion 
frequently resembles seborrheic der- 
yellowish tint. 


In some eases 


matitis showing a 
There is no itehing. 
half pea-shaped, yellow nodules are 


seen (Fig. 14). In these patients, the 
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prognosis is rather benign just as in 
the localized eosinophilic granuloma 
of the (Thannhauser: Mono- 
symptomatic of Skin or 
Bone**). However, nothing definite 
can be said of the further develop- 
ment since there is a possibility that 
organs other than the skin may be af- 
fected by the condition. 


bone 


Lesions 


Such a case 


irge hemorrhagic lesion on forehead. 


60 


and Lain. 
and 
and 


was reported by Lamb 
Pasey and Johnston,” Spillman 
Watrin,® and Turner, Davidson, 
White® described cases where they 
observed, during the course of xan- 
thoma disseminatum, diabetes insipid- 
us (brain involvement), and a pecu- 
liar type of lung fibrosis. Sometimes, 
also petechia-like lesions are seen such 
as described by Horsfall and Smith 
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and by Lane and Smith. These le- 
sions look exactly like petechiae but, 
histologically, they can be recognized 
as xanthomatous. In addition to xan- 
thomatosis of the skin, many of the 
chronie all acute 
develop petechiae. The 
become discolor- 


and almost 
ones skin 
purpurie spots may 
ated and frequently appear within the 
area of xanthomatosis. The diagnosis 
of xanthomatosis should be confirmed 
Skin lesions consisting 


cases 


by a biopsy. 


of erythema, eezema-like lesions, and 


pinhead-sized nodules were also re- 
ported in cases of nonlipoid reticulo- 
endotheliosis such as in the two pa- 
tients of Varga, Richter, and De- 
Sanctis.*° Similar cases were report- 
ed by Hand, Herzenberg,** Hausman 
and Bromberg,®’ Hoefer,”® Chiari,” 
Rothnem,*? Wheeler,** Lustora,™4 
Stoos,”> Gigon,”® Lesné, and 
Boquieu,"*? Auslander,*® Wayson and 
Wiedman,”® Twining,®® Sweitzer,®! 
and Berg.*® 

Our knowledge is still very spotty 
about the fourth type, reticuloendo- 
theliosis with response. 
Downey™ states ‘‘that leucemic 
reticuloendotheliosis there is an irre- 
versible hyperplasia of the reticulo- 
endothelium in which the free cells 
are differentiating toward some type 
of blood cell other than the mono- 
eyte.’’ In these eases, the architec- 
ture of the bone marrow, the lymph 


Liévre, 


leucemic 
in 


nodes, and sometimes the spleen, liver, 
lungs, and intestines, is considerably 
changed by proliferation of ‘‘stroma 
cells.’? Normally, there are relatively 
few of these large mononuclear retic- 
eells. In 
dominate the histological piec- 
ture due to proliferation. 
This type of hyperplasia can well be 
differentiated from ordinary leucemia 


ular reticuloendotheliosis, 
they 


profuse 
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where there is a hyperplasia of the 
myeloid or lymphatic cells, respeec- 
tively.*® 

Many authors consider monocytic 
leucemia and some eases of myelo- 
genic leucemia as a form of reticulo- 
endotheliosis. This opinion is opposed 
by Levine®* and by Forkner.** They 
state that it was never proved that 
the monocytes originate from the 
R.E.S. and, therefore, regard mono- 
cytic leucemia as a separate entity. 
In contrast to them, Goldzieher and 
Hornick*® state that the origin of the 
monocytes from the reticuloendothe- 
lial cells has definitely been proved 
and that these cases are due to leu- 
ecemie reticuloendotheliosis. They 
base this opinion on reports such as 
the eases of Merklen and Wolf,** and 
of Dameshek,*’ the lymph 
nodes, spleen, and liver were enlarged 
and the normal architecture of the 
lymph nodes and spleen affected by 
intense proliferation and infiltration 
of large mononuclear cells, and the 
eases of Ewald,®* Krahn,*® Ugrim- 
nov,°? Wyschegorodzowa,”' Schwirt- 
schewskaja,”? and Bykowa.** Bohne 
and Huismann™ published a similar 
observation, and Bunting® reported 
two cases of leucemia that had its 
origin in the lymph nodes. Grenet, 
Levent, and Isaac-George® described 
two such eases in children 24% years 
of age. The diagnosis of this con- 
dition becomes still more difficult be- 
cause mixed leucemias occur: my- 
eloid leucemia in which there are 
considerable numbers of monocytes 
as well as myelocytes. There seem 
to be two forms, one arising directly 
from the R.E.S. (Schilling type), also 
known as leucemie reticuloendotheli- 
osis, and the other with a more rapid 
course, arising from the myeloid tis- 


where 
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sues (Naegeli type). This latter type 
shows both monocytes and myelocytes 
in the blood and generally terminates 
as myeloid leucemia. In a number of 
eases, the pathological cells seen in 
the peripheral blood stream and in 
the and in areas of 
proliferation, are primitive and 
young that nothing definite can be 
said of whether they are early forms 


bone marrow, 


so 


of monocytes or myelocytes. 

Giffin and Watkins” state that in 
some of these cases, primitive free 
reticuloendothelial cells may be found 
in the blood addition to the re- 
ticular type of the monocyte. The 
primitive cell is usually larger than 
the leucocyte and usually has an ee- 
eentrie nucleus which is frequently 
be rounded, or 


in 


and 
indented. In the opinion of these au- 
thors, this is the most important di- 
agnostic element. Montgomery and 
Watkins® in detail five 
cases of leucemia, two of them with 
They particu- 


elongated may 


described 


reticuloendotheliosis. 


larly stress a primary autochthonous 


cutaneous origin and differentiate be- 
tween cases where skin lesions occur 
at the onset of the condition and 
vases where skin lesions are only ter- 
minal. 
Thelander, 
described a 
inatum in an infant starting at the 
About three months 
blood 


Crane, and Lanman”’ 
“ase of xanthoma dissem- 
age of 3 months. 
later, the child 
picture suggestive of myeloid leuce- 
mia and bone marrow findings con- 
firming this diagnosis. The condition 
terminated fatally after twenty-three 
months. Lipoid granulomatosis was 
found in lymph glands, spleen, liver, 
bone marrow, lungs, intestines, and 
pericardium. This was the first case 
report where xanthomatous lesions 


developed a 
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initiated leucemic reticuloendothelio- 
sis, and this fits well into the postu- 
late of Montgomery and Watkins®* 
that there may be an autochthonous 
skin origin of reticuloendotheliosis 
with leucemie response. Additional 
light may be shed on this condition 
by the following report : 


CASE REPORT 


J. M., a 2-year-old white male, was 
admitted to the Flower and Fifth 
Avenue Hospitals on Feb. 4, 1949, 
with the chief complaints of a cold 
for one month, abdominal distention, 
and an orange-colored rash over the 
body. The family history was irrele- 
vant. Physical examination revealed 
acute rhinopharyngitis, otitis media, 
hypertrophied tonsils overlapping at 
the midline, acute moderate lymphad- 
enitis, and acute bronchitis. There 
were orange-colored and elevated le- 
sions, varying from 1 to 3 mm. in di- 
ameter, scattered over the body, fore- 
head, neck, and trunk (Fig. 14). 
There were also brown macular le- 
sions on the trunk measuring 3 to 10 
mm, in diameter (café-au-lait spots). 

The past history revealed that the 
child was admitted to Bellevue Hospi- 
tal on Sept. 5, 1948, and discharged 
on Oct. 15, 1948, the diagnosis being 
acute nasopharyngitis, acute purulent 
otitis media, and xanthomatosis of the 
skin. A biopsy on Sept. 29, 1948, re- 
vealed xanthomatosis (typical foam 
cells). There were no bony defects 
noted. 

The blood counts taken during the 
time of acute respiratory infection 
were: (Sept. 5, 1948) hemoglobin 
13.0 Gm.; erythrocytes 4,500,000; leu- 
cocytes 19,750 with a _ differential 
eount of 38 mature polymorphonu- 
clear cells, 7 staff polymorphonuclear 
cells, 52 lymphocytes, and 3 mono- 
eytes. On October 2, hemoglobin was 
11.5 Gm.; erythroeytes 4,800,000; leu- 
eocytes 13,700 with a differential 
eount of 57 mature polymorphonu- 
clear cells, 14 staff polymorphonu- 
clear cells, 11 lymphocytes, 3 mono- 
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cytes, and 25 eosinophiles. There was 
no sign of any leucemiec response. The 
serum cholesterol levels were rather 
high: (September 14) cholesterol 303 
mg. per cent; cholesterol esters 199 
mg. per cent; (October 7) cholesterol 
249 mg. per cent; cholesterol esters 
172 mg. per cent. 


Fig. 15.—Case J. M. Skin infiltration 


Another biopsy of a papule in the 
lumbar area, performed at the Flower 
and Fifth Avenue Hospitals on Feb. 
25, 1949, again showed skin infiltra- 


tion with large macrophages with 
foamy cytoplasm, proving the diag- 
nosis of xanthomatosis (Fig. 15). 

Bone marrow study on Feb. 10, 
1949, revealed the marrow to be very 
hyperplastic. On February 24 there 
was little essential difference in the 
myelogram from that reported on 
February 10, but in comparison, the 
promyeloecytes were higher and the 
normoblasts were lower; the diagnosis 
of a leucemie response was still doubt- 
ful at this time. 

The results of the study of the 
peripheral smears are revealed in 


Table I. 


with 
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On Feb, 22, 1949, small nodes in the 
axilla and inguinal areas were noted. 
The spleen was palpated 11% finger- 
breadths below the left costal margin. 
A blood smear at that time revealed 
‘*neutrophiles-stab cells 10 per cent, 
segmented 15 per cent, lymphocytes 
50 per cent, monocytes 20 per cent, 


large macrophages with foamy cytoplasm. 


eosinophiles 1 per cent, abnormal 
lymphocytes 2 per cent, promyelo- 
eytes 1 per cent, and myeloblasts 1 
per cent (100 cells counted). Smear 
showed a sprinkling of neutrophilic 
myelocytes, and rare myeloblasts.’’ 

On March 28, 1949, the child had 
his tonsils removed and a marked dim- 
inution of the nasa] discharge fol- 
lowed. 

Other laboratory tests revealed the 
microsedimentation rate to vary from 
15 to 17 mm.; prothrombin time 16.6 
seconds; heterophile antibody nega- 
tive; stool examination for ova and 
parasites negative; Bence-Jones pro- 
teinuria negative; the fragility test 
showed initial hemolysis to start at 
0.422 per cent NaCl and hemolysis to 
be completed at 0.302 per cent NaCl; 
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TABLE I 


IMMAT, 


~y| DATI 
NEUT. 


21,350 
59,400 
27,900 
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smears and eultures were neg- 
the Wassermann test was neg- 
repeated urinalyses were nega- 
nonprotein nitrogen 50 mg. per 
(later repeated 32.43 mg. per 
cent); fasting blood sugar 68.7 mg. 
per eent; cholesterol] 199 mg. per 
cent; cholesterol esters 112.2 mg. per 
cent; ieteric index 5 units; bilirubin 
0.97 mg. per cent; total proteins 7.56 
mg. per eent (albumin 4.60 mg. per 
cent, globulin 2.96 mg. per cent) ; al- 
kaline phosphatase 17.3 King-Arm- 
strong units; cephalin flocculation 
test negative; thymol turbidity test 4 
units; ealeium 10.2 mg. per cent; 
phosphorus 3.21 mg. per cent; hem- 
atocrit stool examination for 
free fat negative: bleeding time 3 
minutes, 35 seconds; coagulation time 
4 minutes, 15 seconds. 

X-ray of the chest on Feb. 7, 1949, 
revealed thickened hilar shadows 
with peribronchial infiltration most 
marked in the bases, which have the 
appearance bronchiectasis. On 
February x-ray of: the chest 
showed some decrease in the hilar 
thickening and _ infiltration. On 
March 24, there was little change in 
the appearance of the chest since the 
previous examination. 

X-ray of the skull and long bones 
on Mareh 5, 1949, showed some min- 
imal osteoporotic change in the fe- 
mur, tibia, and bones of the foot. No 
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other evidence of bone pathology was 
noted. 

The child was discharged on ‘April 
8, 1949, with the diagnosis of (1) leu- 
cemie reticuloendotheliosis; (2) rule 
out chronic myelogenous leucemia and 
xanthomatosis. 

The infant was readmitted to Flow- 
er and Fifth Avenue Hospitals on 
Nov. 22, 1949, for further work-up 
and was discharged on Dee. 27, 1949. 
The physical examination was es- 
sentially the same as that noted on 
the previous discharge except that the 
liver was now palpated finger- 
breadths below the right costal mar- 
gin and the spleen was palpated 3 
fingerbreadths below the left costal 
margin. 

The results of the study of the 
peripheral blood smears are revealed 
in Table II. 

Other laboratory tests ineluded: 
repeated urinalyses negative; choles- 
terol 128 mg. per cent; esters 86 mg. 
per cent; microsedimentation rate 
varying between 20 to 26 mm. an 
hour; stool examination for ova and 
parasites negative; stool culture neg- 
ative. 

Lone marrow study on Nov. 
1949, revealed the marrow to be very 
hyperplastic, showing an absolute in- 
erease in myeloblasts and promyelo- 
cytes and a slight increase in eosino- 
philes. The mature granulocytes were 
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normal. There was a relative de- 
crease in the normoblasts and eryth- 
roblasts. A diagnosis of chronic my- 
elogenous leucemia was suggestive 
with some reservations. 

Liver biopsy done on Dee. 6, 1949, 
reported ‘‘liver tissue showing cloudy 
swelling, hydropie degeneration and 
fatty infiltration. There was an in- 
flammatory cell aggregation around 
the bile eanaliculi.’’ 

X-ray of the chest on November 23 
revealed ‘‘a definite thickening of the 
hilar shadows with a fine miliary in- 
fifttration extending into both lung 
fields especially marked in the bases. 
These findings may be compatible 
with leucemie or xanthomatous in- 
filtration’’ (Fig. 11). On December 
13, x-ray of the chest revealed ‘‘a 
slight decrease in the thickening of 
the hilar shadows previously reported 
and the fine miliary infiltration ex- 
tending into both lung fields.’’ 

X-ray of the long bones on Dee. 2, 
1949, revealed ‘‘transverse lines of 
increased density observed at the dis- 
tal metsphyseal end of the femur and 
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the proximal metaphyseal end of the 
tibia. The epiphyseal development is 
compatible with a chronological age 
of 3 to 4 years. No evidence of os- 
teal or periosteal pathological proc- 
ess is observed.’’ 

The infant was discharged on Dec. 
27, 1949. He was again readmitted 
to Flower and Fifth Avenue Hospitals 
on March 29, 1950, because of fever, 
croupy cough, and substernal retrac- 
tions. The laryngotracheobronchitis 
was cured with steam, ipecac, and 
penicillin. At that time a few 
changes in the physical examination 
were noted. The abdomen was more 
distended, with the liver being pal- 
pated 4 fingerbreadths below the 
right costal margin; the spleen was 
palpated 314 fingerbreadths below the 
left costal margin; new xanthomato- 
sis lesions were seen in the scalp. 
They were orange in color (similar to 
the ones noted on other parts of the 
body previously), slightly elevated, 
measuring 2 to 5 mm. in diameter. 
There were about eight of these le- 
sions noted in the scalp. The cervical 
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nodes were somewhat enlarged, dis- 
crete and firm in consistency 

The results of the peripheral blood 
smears during this admission are re- 
vealed in Table III. 

Primitive large cells with indented 
eecentrie nuclei, as described by Gif- 
fin and Watkins,** were seen in the 
blood stream (Fig. 16). The blood 
counts done in this ease clearly show 
that there are spontaneous remissions 
and relapses independent of blood 
transfusions. This is typical for re- 
ticuloendotheliosis with leucemic re- 


sponse. 


iextra large 
(arrows). (Case 


data were as fol- 
rate var- 
30 mm.; urinaly- 
negative; stool 
repeated Man- 
blood eho- 
cent, and 


Other 
lows: 
ied between 19 and 
ses were repeatedly 
culture was negative; 
toux series were negative; 
lesterol was 101 mg. per 
esters 36.2 mg. per cent. 

X-ray of the chest done on Mareh 
30 and April 4, 1950, revealed the 
same findings observed at previous 
examinations: ‘‘Fine miliary infiltra- 
tion extending into both lung fields, 
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especially marked at the _bases.’’ 
(Fig. 11.) 

X-ray of the abdomen on April 4, 
1950, revealed ‘‘haziness in upper por- 
tion of abdomen, which is probably 
due to marked enlargement of the 
liver and spleen.”’ 

X-ray of the long bones on April 4 
revealed the same as that taken on 
Dee. 2, 1949. 

Bone marrow examination on April 
14, 1950, by Dr. Peter Vogel re- 
vealed ‘‘total nucleated count 205,000 
per cubie millimeter; megakaryocytes 
88 per cubic millimeter; differential 


RS al 


primitive cells with eccentric, 


indented, and elongated nucleus 


this paper.) 
promyeloblasts 43 per cent, myelo- 
per cent, myelocytes 1.7 
eosinophilic myelocytes 3.0 
per cent, nonsegmented neutrophiles 
8.3 per cent, segmented neutrophiles 
5.7 per cent, eosinophiles 5.0 per cent, 
basophiles 1.7 per cent, lymphocytes 
3.0 per cent, hematogones 1.3 per 
cent, erythroblasts 1.3 per cent, and 
normoblasts 21.7 per cent. 

X-ray radiations 
April 4, 1950: 


blasts 5.5 
per cent, 


were started on 
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PARTS USED FIELD 
AP—thorax 67 
Lat. thorax 67 
AP—-spleen 312 
Lat. spleen 258 
PA—spleen 304 
AP—pelvis 54 
L and R femur 54 
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X-ray treatment was finished on July 
31, 1950. 

On May 11, 1950, bone marrow as- 
piration revealed the following: total 
nucleated count 1,000,000 per eubiec 
millimeter; megakaryocytes 55 per 
eubie millimeter; differential—myelo- 
blasts 3.0 per cent, myelocytes 36.0 


Fig. 17.—Case J. M. 


logical 


per cent, eosinophilic myelocytes 2.0 
per cent, nonsegmented neutrophiles 
18.0 per cent, segmented neutrophiles 
10.0 per cent, eosinophiles 4.0 per 
cent, lymphocytes 2.0 per cent, hem- 
atogones 16.0 per cent, reticulum cells 
0.5 per cent, erythroblasts 0.5 per 
cent, and normoblasts 8.0 per cent. 

These bone marrow findings are 
those of a leucemia, but of an unusual 
type, in an infant this age. These 
findings were compatible with the en- 
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tity called leucemie reticuloendotheli- 
osis. 

Dr. Dargeon examined the infant 
on April 20, 1950, and it was his im- 
pression that this was a case of 
**xanthomatosis (lipid) reticuloendo- 
theliosis with leucemic response.’ 

On April 26, 1950, a biopsy was 
done of an enlarged inguinal lymph 
node. Microscopic study of several 
sections of lymph node showed mod- 
erate alterations in nodular irregular- 
ity. The sinusoids were largely filled 
by endothelial cells and there were 
also small and large reticulum eells. 
The endothelial cells showed moder- 
ate sized vesicular nuclei and a small 


Lymph gland biopsy: profuse reticuloendotheliosis altering the physio- 
picture. 


amount of nonvacuolated cytoplasm. 
There were three types: a few large 
reticulum cells with large nuclei and 
small amount of slightly basophilic 
eytoplasm, a large number of small 
reticulum cells with small amount of 
granular cytoplasm, a_ significant 
number of these cells resembling the 
lymphoblasts seen ordinarily in the 
germinative centers of the primary 
follicle. In addition, here and there 
a polynuclear cell and eosinophile 
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were noted. None of the reticulum 
cells showed evidence of significant 
lipid storage or foamy cytoplasmic 
changes, except for some cells in the 
peripheral sinuses (Fig. 17). 

Until the middle of July, the child 
was running a downhill course in 
spite of transfusions and the admin- 
istration of antifolie acid compounds. 
Nosebleeds and bleeding from the ree- 
tum became more frequent and show- 
ers of skin petechiae were observed. 
At this time, the child was very pale 
and feeble. Subsequently, the bleed- 
ings gradually subsided, the child be- 
came more active, his appetite im- 
proved, he was gaining weight, and 
gradually went into a remission. This 
remission was confirmed by the im- 
provement of the blood picture 


(Table IV). 


7/5/50 

7/24/50 20,600 
7/28/50 °1,800 
8/7/50 25,200 
8/21/50 23,400 
9/19/50 34,800 
9/27/50 26,400 
10/18/50 46,000 
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On Oct. 19, 1950, bone marrow 
count revealed the following figures: 
total nueleated count 820,000 per 
cubie millimeter; megakaryocytes 22 
per eubie millimeter; differential— 
myeloblasts 10.3 per cent, promyelo- 
eytes 1.3 per eent, neutrophilic my- 
elocytes 17 per cent, eosinophilic my- 
elocytes 2.5 per cent, neutrophilic 
metamyelocytes 9 per cent, eosino- 
philie metamyelocytes 1.3 per cent, 
neutrophilic band forms 12 per cent, 
eosinophilic band forms 0.6 per cent, 
polymorphonuelears 10 per eent, eo- 
sinophiles 0, basophiles 0.3 per cent, 
lymphoeytes 11.5 per cent, monocytes 
2.0 per cent, reticuloendothelial cells 
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0.3 per cent, megakaryocytes 0.3 per 
cent, pronormoblasts 3.0 per cent, 
erythroblasts 2.3 per cent, and normo- 
blasts 17 per cent. 

30th peripheral counts and bone 
marrow examination still revealed the 
presence of a myelogenic leucemia 
but with greatly improved figures. 

On Oct. 25, 1950, the patient was 
discharged strikingly improved. He 
was seen regularly in the eclinie for 
blood counts and bone marrow con- 
trols. 

On Jan. 16, 1951, the child was re- 
admitted with the chief complaints 
of four severe nosebleeds prior to ad- 
mission. Physical examination at this 
time revealel a chronically ill, very 
pale child with a markedly distended 
abdomen. There were numerous 
small and large eechymotie areas 
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scattered over both lower extremities. 
The xanthomatous skin lesions were 
unchanged and a few new ones had 
appeared. 

Positive physical findings: Weight 
3514 pounds. Generalized lymphad- 
enopathy : large freely movable, 
slightly tender lymph nodes were 
present in both anterior cervical 
chains, in the axilla, and in the in- 
guinal regions. The abdomen was 
markedly distended, tense, but not 
rigid. The liver edge was palpable 
five fingerbreadths below the costal 
margin, sharp, but not nodular. The 
spleen could be felt six fingerbreadths 
below the costal arch near the pelvic 
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brim. The spleen firm and 
slighly tender. 

On the day of admission, his blood 
count revealed hemoglobin 57 per 
cent, color index 0.7, red blood cells 
4,100,000; white blood cells 111,000 
with neutrophiles 90 per cent, eosino- 
philes 3 per cent, and lymphocytes 7 
per cent. Neutrophilie series inelud- 
ed myelocytes 34 per cent, promyelo- 
cytes 2 per cent, and metamyelocytes 
8 per cent; platelets 150,000; choles- 
terol 114.4 mg. per cent; esters 35 mg. 
per cent. On Jan. 20, 1951, hemo- 
globin was 55 per cent, color index 
0.7, red blood eells 3,700,000; white 
blood cells 114,000 with neutrophiles, 
78 per cent (myelocytes 6 per cent, 
promyelocytes 19 per cent, metamy- 
clocytes 8 per cent), eosinophiles 11 
per cent, lymphocytes 9 per cent, and 
monocytes 2 per cent. 

It ean be seen that the white blood 
eell figures, which from July to Oc- 
tober, 1950, ranged from 20,000 to 
40,000 white blood cells, had now gone 
up to 114,000. On Jan. 18, 1951, the 
hone marrow was very cellular. 
There were many myelocytes and pro- 
myeloeytes and blast forms. Mega- 
karyoeytes were practically absent. 
The nucleated red blood cells were 
moderately reduced. The following 
figures were obtained from this bone 
marrow count: 

Total nucleated count 850,000 per 
eubie millimeter; total megakaryo- 
eytes 0; myeloblasts 9 per cent; pro- 
myeloecytes 2 per cent, neutrophilie 
myelocytes 5 per cent; eosinophilic 
myelocytes 4 per cent; basophilic my- 
elocytes 1 per cent; monocytes (mono- 
eytoid forms) 10 per cent; neutro- 
philic metamyelocytes 4 per cent; eo- 
sinophilie metamyelocytes 1.5 per 
cent: band forms 4.5 per cent; poly- 
morphonuclears 7 per cent; eosino- 
philies 0.5 per cent; basophilies 0.5 
per cent; lymphoeytes 9.5 per cent; 
pronormoblasts 1.5 per cent; baso- 
philie normoblasts 9 per cent; poly- 
chromatic normoblasts 22 per cent. 

A second series of x-ray radiations 
was started on Jan. 19, 1951, to the 
spleen with 108 R per field. At the 


was 
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time of this writing, the child is be- 
coming progressively weaker and run- 
ning a downhill course. The further 
outcome of the process will be re- 
ported. 

COMMENT 


It is interesting to note that early 


investigators gave classical deserip- 
tions of different types of reticulo- 
endotheliosis but believed that they 
belonged to well-known disease en- 
Sorissowa’™” described a case 
of acute reticuloendotheliosis with 
all its typical criteria as a case of 
Banti’s disease. Hand* thought that 
his ease of chronic lipoid granulo- 
matosis was a peculiar case of tu- 
bereulosis. Jaffe and Lichtenstein" 
and, independently of them, Otani 
and Ehrlich,” believed that eosino- 
philic granuloma of the tone was a 
new entity. Only Fraser" diagnosed 
his case of ‘‘eosinophilie ostcomyeli- 
tis’? as a variant of Hand-Schiller- 
Christian’s disease. Even after the 
different clinical forms of reticulo- 
endotheliosis had been deseribed by 
the original authors,” * *% % & '™ '* jt 
took a long time before eases belong- 
ing to these groups were generally 
recognized. Giant-cell sarcoma, Ilodz- 
kin’s disease, tuberculosis, and other 
conditions were frequent faulty di- 
agnoses. With the growing knowl- 
edge of the pathology of these condi- 
tions, more and more cases were re- 
ported showing that this condition is 
not as rare as was originally believed. 

The striking difference in the elin- 
ical pictures and the fact that it be- 
‘ame known relatively late that cho- 
lesterosis may also oceur in acute 
cases, made the understanding of the 
relationship of the different types 
very difficult. During recent years 
this has been overcome, many transi- 


tities. 
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tion forms have been reported, and 
the majority of the authors now 
agree that, in spite of the great vari- 
ety of clinical criteria, these types are 
only variants of the same basic proe- 
ess. authors (Siwe,®® Lan- 
man*®) still believe that the conditions 
are separate entities and base this 
opinion mainly on the hypothesis that 
the agents stimulating proliferation 
are of a different infectious etiology. 
However, even if this is true, it can 
be said that the pathological process 
is identical in all types. 


Some 


Fig. 18.—Case J. M. 
node 


The present conception of reticulo- 
endotheliosis does not accurately con- 
form with Aschoft’s definition of the 
R.E.S. as a group of cells with phago- 
Only if one consid- 


cytie properties. 
ers this group of cells in a 
sense, including all mesenchymal em- 
bryonal cells with and without phago- 
eytic abilities, can the term of sys- 
temic reticuloendotheliosis be applied 


wider 


Lymph gland biopsy: profuse reticular proliferation. 
intact. 
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to these diseases. Tschistowisch and 
Bykowa'™ define reticuloendothelio- 
sis as systemic proliferation of mono- 
nuclear cells which conform to un- 
differentiated embryonal elements. 
Accordingly, they regard reticular 
structure as the most diagnostic eri- 
terion. 

Klemperer’ agrees with this opin- 
ion by stressing that in this process 
any group of embryonal mesenchymal 
cells (hematic, phagocytic, endothe- 
lial, or fibroblastic) may participate. 
Proliferation of these 


cells is seen 


Capsule of lymph 


chiefly in the lymph nodes, bone mar- 
row, spleen, and liver but, by further 
progress, the skeleton itself, lungs, or 
any other organ may be affected. Al- 
so, the question will arise whether 
this process is only hyperplasia (in- 
flammatory), or whether neoplastic 
growth of this cell group should be 
included. Frequently an exact bor- 
der line between hyperplasia and neo- 
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plastic growth cannot be drawn. This 
is especiaily true in eases of reticu- 
loendotheliosis with leucemic re- 
sponse. In the case presented in this 
paper, it is interesting to note that, 
for a long time, there was only xan- 
thomatosis of the skin. Later on, leu- 
cemic phenomena developed, and only 
after these had lasted for about one 
year, was reticuloendotheliosis found 
in a lymph gland. The capsule of the 
lymph node was completely intact 
and in spite of profuse proliferation, 
there was no tumorlike growth (Fig. 
18). In contrast to these findings is 


the ease of Gittins and Hawksley’*™ 
where reticulum-cell sarcoma of the 
ovary and monocytic leucemia were 
found in a 2%-year-old child. This 
illustrates the possibility that simi- 
lar pictures may be caused by hyper- 
plasia and neoplastic growth as well. 


Chronic myelogenous leucemia in 
young children has rarely been seen. 
Cooke’™ reported three patients, two 
of whom died after fourteen months 
and two years’ duration, respectively, 
but both children were older than 9 
years. Dale,’ who reviewed a series 
of seventy-one leucemia cases in chil- 
dren, observed one patient who was 
still living at the time of his pub- 
lication, two years after the onset of 
the condition. Again, the child was 9 
years of age. The patient of The- 
lander® and our own case are rare 
reports on chronic myelogeniec leu- 
cemia in children of this very young 
age group. One is well justified in 
calling these cases chronic leucemias 
by adhering to the definition of 
Baar’ that leucemia should only be 
regarded as acute when, with its 
sudden onset, all the severe criteria 
of the condition are present and when 
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the condition terminates fatally after 
a few weeks or months. 

In July, 195° Thannhauser’” wrote 
in a persona. communication: ‘‘I 
have wondered very often why we did 
not see, at least sometimes, an in- 
ereased white cell count in eosino- 
philic xanthomatous granuloma simi- 
lar to that we see once in a while in 
Hodgkin’s disease.’’ 

In the cases of leucemic reticulo- 
endotheliosis reported up to now no 
lipoid degeneration has been found 
and it was unknown whether there 
was a relationship between these 
eases and lipoid granulomatosis. The- 
lander’s®® case and our own answer 
this question in a positive sense. They 
show that xanthomatosis may be ac- 
companied or followed by leucemic 
phenomena just as nonlipoid reticuo- 
endotheliosis. 


SUMMARY 


1. The relationship of acute reticu- 
loendotheliosis (Letterer-Siwe’s type) 
to chronic reticuloendotheliosis (Hand- 
Sehiiller-Christian’s and eosinophilic 
types) has been discussed. 

2. It has been suggested that Hand- 
Schiiller-Christian’s disease be re- 
moved from the chapter of hereditary 
lipoidoses (Gaucher and Niemann- 
Pick) and to fill this gap with hyper- 
cholesteremie familial xanthomatosis 
(xanthoma tuberosum). 

3. Cholesterosis has ben discussed 
and reasons have been brought for- 
ward as to why this process should 
be termed cholesterol degeneration. 

4. An attempt has been made to 
define the term of reticuloendotheli- 
osis as accurately as possible. 

5. Reticuloendotheliosis with leu- 
cemie response has been discussed. 
A new form of systemic reticuloendo- 
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THE 


theliosis characterized by xanthoma- 


tosis 


and leucemie phenomena has 


been deseribed in detail and has been 
classified with the known types of 
this eondition. 


6. 


The literature concerning the 


relationship of the different types of 
systemic reticuloendotheliosis has been 


reviewed. 
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PROJECTIVE TESTS IN THE PERSONALITY INVESTIGATION 
OF CHILDREN 


FLORENCE HALPERN, M.A. 
New York, N. Y. 


ROJECTIVE techniques have been 

developed in an effort to under- 
stand the hidden motives and re- 
pressed forces that underlie human be- 
havior and are responsible for many 
of the seeming contradictions in hu- 
man activity. The tests seek to pro- 
ject out these underlying forces in a 
way that will reveal their causes and 
what needs they are serving. Projec- 
tive techniques are useful diagnostic 
aids. They are, however, no substitute 
for the comprehensive medical and 
psychiatrie approach necessary for the 
evaluation of a child’s problems. 


THE RORSCHACH TEST 


The projective tests most commonly 
in use are the Rorsch-_h Test, the 
Thematic Apperception Test, and the 
Children’s Apperception Test. The 
Rorschach Test consists of ten ink- 
blots, printed upon a white back- 
ground and mounted on cardboard 7 
by 9% inches. Five of the blots are 
grayish black, two are black and red, 
and three are The blots 
are numbered one to ten and are pre- 
sented to the subject in order. 

Test instructions are simple and 
consist of the following statement: ‘‘I 
am going to show you some inkblots 
and I want you to tell me what they 
look like to you, what they might be. 


multicolored. 


From the Department of Psychiatry, New 
York University College of Medicine. 


Just tell me everything you see.’’ 
Nothing is said about the basis on 
which interpretation is to be made. 
The subject is not told to use the en- 
tire blot or parts of it. No mention is 
made of the possibility of using color 
in the interpretation, whether the in- 
terpreted forms should be seen as 
statie or moving, or whether the shad- 


‘ing should be considered or just the 


770 


outline of the blot. Similarly, no indi- 
eation is given as to what the content 
should be, or of the number of inter- 
pretations to be made, the position in 
which the ecard is to be held, the time 
to be used and so on. If the subject 
asks for information on any of these 
points he is given only noncommittal 
answers. In other words, the aim of 
the investigation is to place the indi- 
vidual in a situation where there are 
no clues as to expected behavior, there- 
by compelling him to develop the cir- 
cumstances.in his own way. The as- 
sumption underlying this procedure is 
that an individual resorts to his ha- 
bitual forms of behavior when left to 
his own devices and must draw on his 
past experiences, his abilities and habit 
patterns in these conditions. 

In evaluating the subject’s responses 
to the test various aspects of the per- 
sonality and the interplay between 
these come into consideration. Im- 
portant here are the degree of emo- 
tional control and maturity that has 
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been attained and the methods em- 
ployed for maintaining this, the per- 
sonality resources the individual has 
at his disposal, his attitudes toward 
himself and others, that is his social 
development, as well as a number of 
other variables. 

To obtain this information, each in- 
terpretation is examined under three 
main headings: the area of the blot 
that was used in making the interpre- 
tation, the particular aspects of the 
blot that determined the response, and 
the actual content of the response. 
The frequency with which an indi- 
vidual interprets the entire blot re- 
veals the extent to which he is willing 
and able to deal with the total situ- 
ation. An individual giving many re- 
sponses which include the entire blot 
is certainly reacting very differently 
from one who chooses only small pe- 
ripheral details in making his answers. 
The first individual is willing to take 
account of all aspects of the situation 
with which he is confronted, the sec- 
ond is choosing from it insignificant 
aspects which he thinks he can handle 
and which answer his particular needs. 
The areas most often chosen for inter- 
pretation by older children and adults 
are the large sections into which the 
blot seems to divide itself, and the 
person responding primarily to such 
areas is one who is aware of the usual, 
the obvious, and the commonplace. 

The form of the blot is the basis on 
which interpretation is most frequent- 
ly made. When a subject employs the 
form alone for his answer he is draw- 
ing on his intelligence and his past 
experiences. He compares the shape 
of the blot with his mental image of 
the object he is interpreting and de- 
cides whether or not such an interpre- 
tation is appropriate. To do this he 
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must have had some experience with 
the object he is interpreting and be 
able to recall it with accuracy. Aill 
the processes involved here are mental 
ones. However, when the subject in- 
troduces color into his interpretations, 
his emotions have entered the picture. 
Whether the color is allowed to domi- 
nate the perception or is subordinated 
to the form reveals the degree of emo- 
tional control and maturity the sub- 
ject has attained. The individual who 
does not use color at all is regarded as 
either overcontrolled, depressed, or 
emotionally flat, in contrast to the in- 
dividual who uses color whenever pos- 
sible, pointing to emotional sponta- 
neity and possible instability. 


1.—(Courtesy Hans Huber, Bern, and 


Fig. 
Grune & Stratton, New York.) 


Introducing movement into the blot, 
that is, seeing the figures which are be- 
ing interpreted as in action, is a cre- 
ative act and reveals the presence of 


fantasy activity. The nature of this 
activity can be determined by the type 
of response that is given, as well as by 
the relationship between this form of 
answer and other test responses. A 
child who interprets all human and 
animal figures as fighting and compet- 
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ing probably has an aggressive fantasy 
life whieh may be in marked econtra- 
Many 


secing 


dietion to his overt behavior. 


children stress oral activties, 
birds about to be fed, wolves on the 
prow! seeking prey. This emphasis on 
food frequently betokens a sense of de- 
privation on an emotional rather than 
a physical basis. Some indulgence in 
fantasy is a positive sign, indicating 
a valuable resource for handling frus- 
trations. However, too much fantasy, 
especially where there is no emotional 
spontaneity in the form of color an- 
swers, indicates withdrawal of contact 
with the outside world. 

Since the blots 
the interpretation of animal forms it is 
only natural that about one-half of the 


The 


nature and variety of the other con- 


iend themselves to 


responses are animal in content. 


cepts offered by the subject give some 
indication as to his interests and pre- 
betray 


occupations. Some 


the individual’s feelings of hostility to 


responses 


others as in the following response: 
someone 
Others 
trends 
‘‘aerobats, doing 


‘A dead man, all torn up, 
killed him.’’ 


indicate 


him, smashed 


strong exhibitionistie 
in interpretations of 
tricks, dancers on a stage,’’ and so on. 

The number of times each test fac- 
tor is used is determined and com- 
pared with the frequency of other test 
factors. The ratics 
be translated inte personality deserip- 
tions. For example: In a 


where there are four movement inter- 


s obtained ean 
record 


pretations and only one color interpre- 
tation, the ratios of M:C is 4:1 and 
the econelusion to be drawn is that, re- 
gardless of what his overt behavior 
may seem to indicate, the child giving 
such a record is more responsive to his 
fantasy than to external pressure and 
has little inclination toward establish- 


ing emotional contact with his environ- 
ment. 


Case 1.—An 8-year-old boy is fail- 
ing in school and is adjusting very 
poorly at home. He is constantly get- 
ting into unnecessary difficulties and 
does not seem to profit by experience 
or punishment. 

The Rorschach 


the following: 


reeord consisted of 


Total number of responses 16 

No. of responses using the en 2 (12%% 
tire ecard 

No. of responses using lai ze 
areas 

No. of responses using minute 5 (3THK% 
areas 

No. of responses depending on 
form alone 

No. of responses depending 
on color 


(50%) 


(874% 


(12%% 


Content of the responses: 


Animals 10 
Human beings a 4 
3 (19%) 

2 (124%%) 


(624%) 
6% ) 

Objects 
Nature 


The average number of responses de- 
termined by form alone do not nor- 
mally exeeed 50 per cent of the total 
number of interpretations. The fact 
that this boy relies so heavily on form 
denotes a severe repression of any 
type of experience other than the most 
controlled formal one. On the two 
oeeasions when he does introduce color 
the responses burst forth in wild, un- 
controlled fashion, both answers con- 
sisting of ‘‘fire, burning up every- 
thing.’’ It is evident that his exag- 
gerated control has been employed to 
keep his aggressive impulses in check. 
The absence of movement answers indi- 
eates that he cannot deal with these 
on a fantasy level, and that if they 
ever gain the upper hand they will 
precipitate him into unacceptable be- 
havior. He therefore tries in the only 
way at his disposal to deal with his 
problems, but it is apparent from his 
outbursts that his control cannot al- 
ways be maintained. Furthermore, 
the very low number of whole re- 
sponses given indicates a lack of drive 
toward achievement. The constrictive 
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control this boy is employing in his 
adjustive efforts has had repercussions 
in his mental functioning, curtailing 
his mental energy. This would ac- 
count to a considerable extent for his 
present school failure. The curtail- 
ment apparent in his emotional and 
intellectual life is also evident in the 
fact that he shows a relatively limited 
range of interests (only four cate- 
gories listed under content of re- 
sponses). This boy needs help in de- 
veloping other methods of handling 
his impulses, possibly dramaties, 
wrestling, ete., so that he need not 
strive for the rigid control which he 
manifests at present and which is in- 
terfering with his development and 
adjustment. 


THEMATIC APPERCEPTION TEST 


The Thematie Test 


was devised by Murray and his asso- 


Apperception 


ciates at the psychology laboratory of 


Harvard University. It consists of 


thirty pictures somewhat like those 
magazine stories. 


illustrate 
the pictures are intended 
primarily for men, some for boys, 
some for women, some for girls, and 
Murray’s origi- 


used to 
Some of 


others for everyone. 
nal instructions were to give the test 
in two parts, presenting ten pictures 
at one session and ten at a later ses- 
sion. Most examiners now use just 
ten pictures and complete the exami- 
nation in one sitting. 

As with the Rorschach, the instrue- 
The subject is told 
that he is to be shown some pictures 


tions are simple. 


and he is to make up a story for each 
He is to tell what led up to the 
event, what is happening at the mo- 
ment, what the characters are feeling 
and thinking; and what the outcome 
will be. The exact wording is modified 
to meet the intellectual level of the 
subject. 


one. 


Here again, the situation is left to 
the subject. His story may be happy 
or sad, bloodthirsty or peaceful, his 
characters may be doing anything he 
wants them to do, the outeomes may be 
cheerful or mournful, successful or 
unsuccessful. Characters may be in- 
troduced and those in the picture 
neglected. 

It is assumed that the child identi- 
fies with the ‘“‘hero’’ or central figure 
in the story. The way this figure is 
described, the forees brought to bear 
on him and the way he handles his 
problems are reflections of the sub- 
ject’s own and attitudes. 
Such an assumption is logical in view 
of the fact that it is patently impos- 
sible to create something, even a story, 
unless one has identified to some ex- 

the characters and events 
involved in the story. This is a basic 
principle underlying all creative 
activity. 

The stories which the subject tells 
are analyzed in terms of (1) the types 
of individual the identifies 
with, that is, does he see the hero as 
happy, defeated, rejected, and so on; 
(2) the needs this hero manifests; (3) 
the environmental forces with which 
the hero must contend; (4) the inter- 
action between the hero’s needs and 


feelings 


tent with 


subject 


external pressures; (5) the nature of 
the outcome, that is, does the hero find 
what he seeks, is he successful, or does 
he suffer frustration and defeat? The 
frequency of positive and negative 
outcomes and the factors that occasion 
them, such as the presence of the 
father, for example, whenever things 
go wrong; the consistency of any spe- 
cial needs, as for example, the need for 
power, for love, for punishment; the 
nature of the environmental forces 
with which the hero contends, namely, 
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authority, economic deprivation, and 
others, are all caleulated and corre- 
lated with one another. 


Case 2.—A boy 7 years, 11 months 
of age, with an intelligence quotient 
of 147, was considered by his mother 
to be an unhappy child. He was diffi- 
cult to live with because of his emo- 
tional outbursts and his unpredictable 
behavior. At times he was unusually 
good and mature, at other times most 
infantile and disobedient. 

The stories which he gave on the 
Thematie Apperception Test in almost 
every instance indicated his identifica- 
tion with a child who ‘‘didn’t look 
where he was going,’’ ‘‘who ran into 
things,’’ ‘‘the mother always watched 
him,’’ and similar econeepts. In spite 
of the mother’s protests that she did 
not nag him, it is obvious that, from 
the child’s point of view, he is always 
in difficulties and never able to please 
those about him. He is therefore con- 
vineed that he is not acceptable to her, 
otherwise she would not be constantly 
trying to change him. Yet it is also 
evident that he goes out of his way to 
draw her reproaches onto himself. 
There seems to be a need for attention 
of this negative order and his stories 
further suggest that this alleviates his 
feelings of guilt which arise from his 
aggression toward his mother and the 
death wishes he has against his 
brother. This guilt is apparently 
somewhat appeased when he is exposed 
to maternal harshness and so this need 
compels him to do things he knows 
are displeasing and will bring him 
punishment. 


CHILDREN’S APPERCEPTION TEST 


Because children identify more 


readily with animals than with adults, 


Bellak has developed what he calls the 
Children’s Appereeption Test for 3- to 
10-year-old subjects. The test consists 
of ten pictures of animals engaged in 
activities which are important for this 
group. One picture represents baby 
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chicks eating with the mother chick 
hovering in the background; another 
includes a toilet training scene (Fig. 
2), another a rabbit alone in a erib in 
a dark room. These pictures are more 
appropriate for the child than are 
most of the Thematic Apperception 
Test pictures, and the child is gener- 
ally more willing to reveal his prob- 
lems as though they were the problems 
of the animal than to talk about them 
in connection with human figures. 


and Bellak, S. S.: 
173, 1950.) 


Fig. 2.—(From Bellak, L., 
J. Projective Techniques, p. 


Case 3.—A T-year-old boy of aver- 
age intelligence was referred because 
of frequent intestinal upsets for which 
there was no ascertainable physical 
eause. All his stories dealt with food, 
even when the pictures did not lend 
themselves to such treatment. For ex- 
ample, in the ease of the rabbit in the 
dark room he went into a long deserip- 
tion of the mother’s activities in the 
kitchen where she was preparing the 
rabbit’s meals for the next day. Such 
emphasis suggested that this child was 
suffering from strong feelings of emo- 
tional deprivation associated with ten- 
sion and anxiety which could account 
for his intestinal upheavals. His his- 
tory revealed that he was being cared 
for by his maternal grandmother and 
an uncle. The mother had deserted 
when he was an infant, and the father 
was an unstable individual who wan- 
dered about the country going from 
one job to another. He was practi- 
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eally a stranger to the patient. Re- 
eently the father had remarried and 
wanted to take the son into his new 
home. The child had heard of the 
plans that were being made for him 
and was greatly distressed at the 
thought of losing the only security and 
mother love he had ever known. 


DISCUSSION 


In examining a child it is customary 
to give a number of tests rather than 
just one. Among these are generally 


pessibly school 


an intelligence test, 
achievement tests, drawings of human 
figures, and one or more of the projec- 


tive tests. The use of several tests is 
important since each one gives different 
information about the personality of 
the child, highlights different facets of 
behavior, and probes different levels of 
the personality. Thus, the intelligence 
test gives a picture of the child’s in- 
tellectual strengths and weaknesses. 
The Rorschach, on the other hand, 
points up the degree of emotional con- 
trol he has attained, the effect of his 
emotional reactions on his intellectual 
functioning, the personality resources 
at his disposal, and the use he is mak- 
ing of them. The apperception tests 
reveal the sources of the child’s spe- 


75 
cific disturbances. Sometimes the 
quality of the productions on the Ror- 
schach or the Children’s Apperception 
Test indicates that the child’s potenti- 
alities are much better than his formal 
1.Q. suggests, but that because of his 
emotional difficulties he is not applying 
his assets fully and constructively. 
Conversely, there are those who can 
perform with considerable efficiency 
when tasks are laid out and planned 
for them as on the intelligence test 
but who become strikingly inadequate 
when called on to organize things on 
their own. Knowing such facts about 
a child can be helpful in deciding how 
a child’s problem can be best handled, 
the need for psychotherapy as against 
a ‘‘let well enough alone’’ policy, the 
type of school he should attend, and 
so on. 
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Comments on Current Literature 


SACROCOCCYGEAL TERATOMAS 


HE Boston Children’s Hospital 
Staff reports its long-term expe- 
rience dealing with sacroecoceygeal 
teratomas in the March, 1951, issue of 
Surgery, Gynecology and Obstetrics 
in a collaboration by Drs. Robert E. 
Gross, H. William Clatworthy, Jr., 
and Irving A. Meeker, Jr. Their re- 
view of a thirty-year period ending 
May 1, 1950, involves the study of 
forty patients with sacrococcygeal 
teratoma, twenty-eight of whom were 
treated within the last ten years. 
Teratomas, which are defined as com- 
posite masses possessing more than one 
germinal layer, appear most commonly 
in infants and children in the sacro- 
coeeygeal area. Teratomas in this re- 
giom are most commonly observed at 
birth or shortly thereafter, and are 
found to be much more common in fe- 
males than in males. Although the 
majority of sacrococeygeal tumors of 
this type remain benign, a significant 
percentage of them become malignant. 
In the Boston Children’s series, eleven 
of the forty cases studied exhibited his- 
tologically malignant characteristics. 
Pathologically it was important that 
many of the benign tumor masses with 
no evidence of malignant change were 
observed to spread anterosuperiorly 
into the hollow of the sacrum, displac- 
ing and distorting regional organs but 
actually not invading them. Despite 
this tendency for loeal extension, even 
large masses of this type could be 
shelled out completely without injury 
to adjacent viscera. This unique fea- 
ture of benign sacrococeygeal tera- 
tomas permitted surgical dissection 
and complete removal of unusually 
large masses which seemed to be en- 
eroaching on important vital organs. 
Of further importance surgically was 
the observation that sacrococeygeal 
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teratomas usually are attached to the 
coceyx, and that removal of the entire 
coceyx must be carried out if the sur- 
geon is striving for complete eradica- 
tion of the tumor mass. 

The authors report that thirty-two 
of their forty patients were females, 
thus verifying the general impression 
in the literature that sacrococcygeal 
teratomas are decidedly more common 
in the female sex. Thirty-two of their 
forty eases were diagnosed in the new- 
born period, detected by an easily ree- 
ognizable externally protruding lump. 
The remaining eight cases in their 
series were discovered in subjects who 
had reached ages varying from 4 
months to 5 years. These tumor 
masses, when first recognized after the 
newborn period, were characteristically 
small and deep-seated and showed 
much less in the way of an external 
mass. In differentiating teratomas 
from other masses which may appear 
in the sacrococeygeal region, particu- 
larly meningoceles and myelomeningo- 
celes, it was of diagnostic importance 
that in no patient with sacrocoeccygeal 
teratoma was a neurological defect 
demonstrated in the extremities or in 
the sphineteric mechanism of bladder 
or rectum. 

On the basis of their extensive surgi- 
eal and pathological experience, Gross 
and his associates advocate emphatic- 
ally that every patient with a sacrococ- 
eygeal teratoma should be offered the 
benefit of surgery regardless ‘‘of the 
large size of the mass or the small size 
of the patient.’’ Sinee evidence of 
metastasis could be demonstrated in 
very few cases, radical excision of the 
sacrococeygeal mass was justified in 
the vast majority of patients. 

The results are summarized as fol- 
lows. Of the forty in the series, two 
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patients died before surgery could be 
undertaken; four patients had distant 
metastases and were subjected to 
biopsy only; three patients who had 
been operated upon in other clinics 
and had recurrences were subjected 
to a second operation and are now ap- 
parently well. In only one instance 
the parents refused surgery. The re- 
maining thirty patients were treated 
initially by the Boston group, and 
operative removal of the teratoma was 
carried out in each instance. Of this 
group, there were seven local recur- 
rences of the tumor occurring from 
nine months to three years after sur- 
gery. In one instance a tiny residual 
calcified mass was noted in front of 
the sacrum. This mass has been known 
to be present for fifteen years, and the 
patient refuses further surgery. A 
second patient in this group developed 
pulmonary metastases and died. The 
remaining patients with recurrences 
were subjected to a second operation. 
Of these, three are apparently cured, 
and two have died of metastases. In 


the entire series there was only one 


postoperative death. This newborn in- 
fant developed diarrhea on the third 
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day following operation and died on 
the fourth day. 

Final analysis reveals that twenty- 
nine of the forty patients in the series 
are now apparently free of tumor. A 
striking difference is revealed in sur- 
vival rate between the younger and the 
older age group. In the newborn group 
(thirty-two patients) there was sur- 
gical treatment of twenty-nine, of 
whom twenty-six are alive at the pres- 
ent time, presumably cured. Of the 
eight patients in the older group (4 
months to 5 years of age) three have 
survived and are apparently free of 
their disease. 

Comprehensive reports of this caliber 
re-emphasize the great value of records 
carefully kept over long periods of 
time, and demonstrate again the signi- 
ficant contributions which may result 
from thoughtful collaboration between 
the pathologist and the clinician. 
RussELL J. BLATTNER 
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313 S. Main St., 


. Hugh Gambel Clark, 2146 Wyoming Ave., 


. Joseph E. 
. Thomas L. Duffy, U. 8. 


. Gustaf Walter Erickson, Jr., 


N.W., Washington, D. C. 


Coleman, 216 S.E. Riverside 
Dr., Evansville, Ind. 

Naval Hospital, 
Great Lakes, IIl. 
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Wild 
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Chicago 25, Ill. 


. Benjamin Pierce Gilbert, 100 Grove St., 
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. Bruce Douglas Graham, Department of 
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Pediatrics, Hospital, Ann 


Arbor, Mich. 
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Ave., Cincinnati 20, Ohio. 
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Dr. 
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Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 


Dr. 
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Dr. 


Dr. 


Dr. 


Albert Moore 
Texarkana, Tex. 
Arvin T. Henderson, U. 8S. Naval Hos 
pital, San Diego, Calif. 
Frank VerNooy Hertzog, 
Water St., Elmira, N. Y. 
Edmond Richard Hess, 4554 N. Broad- 
way, Chicago 40, Ill. 

Oliver Adolph Horak, 72: National Bank 
Bldg., Lima, Ohio. 
Edward Kenneth Isaacson, 
St., Chicago 26, Ill. 

Frank K. Johnson, 946 Kenwood, Beloit, 
Wis. 

D. Joseph Judge, Mayo Clinic, Rochester, 
Minn. 

Peter Kalick, 4529 Sherman Oaks Ave., 
Sherman Oaks, Calif. 

Philip J. Laux, 1995 Washington Blvd., 
Birmingham, Mich. 


Hand, 619 Main S&t., 


719 West 
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Charles Upton Lowe, University Hos- 
pitals, Minneapolis 14, Minn. 

Frederick J. Martin, 153 Meadowbrook 
Rd., Rochester, N. Y. 

Daniel Bernard MelIlvoy, Jr., 1109 State 
St., Bowling Green, Ky. 

J. Schuler McKinney, 428 North Wash- 
ington Ave., El Dorado, Ark. 
Frederic P. Moore, II, 2042 
Richmond 20, Va. 

Lloyd Stanley Nelson, 3922 
South, Minneapolis, Minn. 
Robert B. Olney, 1015 Gayley Ave., Los 
Angeles 24, Calif. 

Leslie Pensler, 8844 Joy Road, Detroit, 
Mich. 

Mario Peter Pestillo, 711 E. 
Syracuse, N. Y. 

Francis L. Richardson, 
Avenue, Philadelphia, Pa. 
Howard W. Ripy, 433 Henry Clay Blvd., 
Lexington, Ky. 

Charles W. Rogers, 172 Main St., Winona, 
Minn. 

Robert Smedley Rothwell, 902 
Building, Salt Lake City, Utah. 
James M. San, 442 W. Lafayette St., 
Tampa 6, Fla. 


Park Ave., 


First Ave. 


Fenesee St., 


711 Longshore 


Boston 
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. Robert M. Scott, 922 ‘‘C’’ 29th Street, 
Sacramento, Calif. 

. Theodore 8. Smith, 400 Doctors’ Bldg., 
Minneapolis 2, Minn. 

. Morris Tandeta, 8298 Vine St., Castro 
Valley, Calif. 

. Natalia Murphy Tanner, 6637 South 
Vernon Ave., Chicago, Ill. 

. Lansing Stephen Thorne, 3729 Ledge- 
wood Dr., Cincinnati, Ohio. 

. Richard D. Turin, 755 
Brooklyn 26, N. Y. 

. George F. Walliker, Jr., 1553 S.E. Henry, 
Portland 2, Oregon. 


Ocean Ave., 


Dr. Sydney A. Warren, 167 College St., 
Toronto, Ontario, Canada. 

Dr. James Donald Watson, Colorado Springs 
Medical Center, 209 S. Nevada Ave., 
Colorado Springs, Colo. 

Dr. Frederick B. Wilkes, 


Buffalo 21, N. Y. 


4536 Main St., 


A Pediatric Conference will be held by 
the University of California School of Medi- 
cine June 18 through. 22, 1951. Dr. Larson 
Wilkins, of Johns Hopkins University, will 
be the guest lecturer. 





Book Reviews 


The Pharmacological Basis of Penicillin 
Therapy. Karl H. Beyer, Springfield, I1., 
1950, Charles C Thomas, 214 pages. 
Price $4.50. 


This monograph briefly the 
pharmacological basis of penicillin therapy 
and claims to be the first review summariz- 
ing this broad field. It will be of interest 
to clinicians, medical students, and pharma- 
ecologists. The material is well organized 
to serve as a practical reference for the 
busy reader. A concise summary heads 
each of the seven chapters, promoting ac- 
cessibility of discussion and of the data 
which some fifty figures and tables set 
forth. Treatment has been kept within the 
general appreciation of the average medical 
student. In Chapters I and II is sum- 
marized much of the basic pharmacology 
pertaining to the absorption, distribution, 
and inactivation of penicillin. Chapter III 
is devoted to a discussion of the mode of 
action of penicillin in sufficient detail to 
serve as a basis for the presentation of the 
two current philosophies of dosage regime 
in therapy, while Chapter IV considers re- 
pository forms of penicillin products. The 
remaining three chapters deal with the 
renal elimination of penicillin and measures 
that have been developed to suppress re- 
versjbly its tubular secretion. Chapter VI 
in particular describes the enzymological 
and physiological consideration of the renal 
tubular secretion of penicillin and its in- 
hibition. Chapter VII reviews the pharma- 
cology and clinical utility of combined 


presents 


ecaronamide and penicillin therapy. Here 
are correlated for the first time the en- 
zymological, the renal physiological, and the 
clinical bases of this new approach to peni- 
cillin therapy. In an addendum to the text 
there is given a description of a more re- 
cently developed compound, ‘‘Benemid,” 
which may significantly influence oral peni- 
cillin therapy. A bibliography of over 400 
references, a full general index, clarity of 
presentation together with the use of large 
clear type are additional points which com- 
bine to make this handy volume one to be 
desired by those interested in this field. 
RutH B. GERSTUNG 


Modern Trends in Pediatrics. Edited by 
Sir Leonard Parsons, New York, 1951, 
Paul B. Hoeber, Inc., 600 pages. Price 
$12.00. 


This volume contains a discussion of the 
trends or developments in twenty-one 
selected pediatric topics by men regarded 
as authorities in their respective fields. 
Most of the authors are from the British 
Commonwealth—England, Scotland, Ireland, 
Canada, and Australia. For two discussions 
the Editor has turned to Sweden, and for 
one each to Holland and the United States. 
Almost without exception the authors have 
done an excellent job and the discussions 
reach a high level. 

It is not a systematic text but a discus- 
sion of selected subjects or fields in which 
there has been striking progress in recent 
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years. Thus rickets and which 
dominated British contributions in the past, 
omitted. It is difficult to select some of 
for special mention, but this 
best way to the 
contents scope of the volume. In 
the Dodds of Sydney, 


Australia, gives an excellent discussion of 


scurvy, 


are 
the 


perhaps is 


articles 
the indicate 
the 


chapter 


and 


opening 


congenital malformations following rubella 


and other viral infections. The chapter on 
the normal development of the infant by 
of Sheffield, only 


pages in length, is one of the 


Illingworth although 
twenty-five 
best 


for 


discussions of this important su’iject 


the student and practitioner we have 


run across, 


Chapter 13 on the progress and 


in viral diseases of special im- 
childhood of 
outstanding, gives a 
of this 


Tuberculosis is adequately pre 


problems 


portance in by Sabin, Cin- 


eimnati, is and clear 


picture of the present status im- 
portant field. 
sented by Wallgren of Sweden, as is chemo- 
of Manchester. 


has 


therapy by Gailsford 
Crooke, of Birmingham, 
discussion of 


Creveld, of Holland, discusses the complex 


an excellent 


endocrinology, and van 


subject of the lipoidoses. The discussion of 
the chondrody strophies by Neale, of Bristol, 
is among the the book. Keith, of 
Toronto, contributes the chapter on congenital 
and Sandblom, of Sweden, the 
The 


well written, amply illustrated, 


best in 


heart disease, 


discussion of cardio-vascular surgery. 
discussions are 
and each has an excellent, if brief, bibliog 
raphy appended. 

To those interested in pediatric education, 
the two chapters by Craig, of Leeds, on ‘‘ Pre 
ventive Pediatric Services,’’ and Moncrief, of 
the place of ‘‘Child Health In- 
stitutes in Medical Education and Research’’ 
will be of 


dous changes that have taken place in pediat 


London, on 


interest. They show the tremen- 
rics in the United Kingdom in recent years, 
and amply document the statement of Parsons 
in his preface that pediatrics ‘‘has advanced 
in the last in- 
significant and certainly neglected section of 
medicine to 
jects of the 
same change that pediatrics underwent some 
the United States. 


few years from a rather 
become one of the major sub 
medical curriculum.’’ It is the 
thirty years ago in 

One but 
volume, that Sir Leonard 


the 
lived 


cannot wish, on reading 


Parsons had 


OF PEDIATRICS 

to see the publication of this volume which 
he fathered, and received the praise which it 
merits. He was the leader in many ways of 
this rebirth of pediatrics in the United King- 
dom. Although he modestly has not con- 
tributed a chapter, which he might well have 
done, this group of essays which he edited is 


In 


be a_ splendid 


a fine tribute to the man and his work. 
this to 
memorial to a man who was an outstanding 


sense it turns out 


international leader in pediatrics, and a 


col- 
the 


by his 


While 


respected 
the 


gentleman who was 


leagues throughout world. 


volume is concerned with the discussion of 


trends in specific fields, as the Editor aptly 
remarks in his preface, the recognition of the 
importance of the subject is the outstand- 
ing modern trend in pediatrics in the United 
Certainly no one had more to do 
’’ than Sir Leonard 


Kingdom. 
with this ‘‘ modern trend 


Parsons. 


B. 8. V. 


Caffey, 
The 
pages, 


Pediatric X-ray Diagnosis, John 
A.B., M.D., ed. 2., Chicago, 1950, 
Year Book Publishers, Inc., 862 
1039 illustrations. Price $22.50. 


Since the publication of the first edition 
of Caffey’s Pediatric X-ray Diagnosis five 
vears ago, it has become a standard authorita- 
tive work of reference for pediatricians and 
roentgenologists. The general form of pres- 
entation has been retained, but a great deal 
has been rewritten and added, including some 
385 new figures. Among some twenty-odd 
new subjects are external deformities of the 
thoracic wall, fetal aspiration, meconium peri- 
tonitis, Pyle’s and Engelmann’s diseases, 
and the Ellis-Creveld syndrome. 

A number of sections have been enlarged, 
as those on congenital malformation of the 
pulmonary 
tuberculosis. references to the 
literature have been added. The plates are 
clear and the book is printed on good paper. 
The high cost reflects the tremendous in- 
crease in the cost of printing and paper 
stock during the last four five years. 
Despite the the book is literally a 
‘*must’’ for the pediatrician who wishes to 
keep abreast of modern pediatric diagnosis, 
as it is unique in its field. 


megacolon, and primary 


Many new 


heart, 


or 


cost, 





Editor’s Column 


PARALYTIC POLIOMYELITIS FOLLOWING IMMUNIZING INJECTIONS 


URING the past year a number 

of British and Australian in- 
vestigators have observed a relation 
between poliomyelitis and immunizing 
diphtheria ,and/or 
pertussis given within a month of the 
Not only 
was a correlation reported between the 


injections against 


onset of paralysis." * * * > ¢ 
localization of paralysis and the site of 
previous inoculation but in a number 
the either 
limited to or was most severe in the 
inoculated limb. Most of the authors 
found no evidence that injections given 
over a month before onset bore any re- 


of cases paralysis was 


lation to either the incidence or local- 
ization of paralysis. 

In a carefully controlled study of 
the Minnesota outbreak in 1946 Ander- 
son and Skaar’? have confirmed the 
British and Australian observations. 
The American investigators found that 
in patients with paralytic poliomyelitis 
who had been immunized during the 
month there was a 
close correlation between site of paral- 
ysis and site of injection. The evi- 
dence was as follows: thirty-three 
patients in whom paralysis developed 
within one month after inoculation 
were compared with fifty-two patients 
in whom paralysis appeared two to 
six months after inoculation. The in- 
cidence of ‘‘correlated cases’’ (those 
showing paralysis of the inoculated ex- 
tremity) was 19/33 (58 per cent) in 
the ‘‘one month’’ group and 8/52 (15 
per cent) in the ‘‘two- to six-month’’ 
group. The distribution of paralysis, 
furthermore, was different in the two 
groups, especially when the patients 
under 2 years of age were considered. 


prior to onset 
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Paralysis of the arm was more likely 
to oeeur in those inoculated within one 
month of onset than in those com- 
prising the ‘‘two- to six-month’’ group, 
the incidence being 14/19 (74 per cent) 
and 4/19 (21 per cent), respectively. 
Of the nineteen correlated ‘‘one- 
month’’ eases, seven patients showed 
paralysis only of the inoculated limb, 
seven others had frank paralysis in the 
inoculated limb but some weakness in 
other parts of the body, while five 
showed additional definite paralysis in 
some other region. There was a definite 
trend toward more severe involvement 
of the injected extremity. The authors 
point out that these data, although de- 
rived from small numbers, are in exact 
harmony with the British reports. 

Although the findings of McCloskey’ 
in Australia and of Geffen® in Eng- 
land suggested that pertussis antigen 
was especially implicated, the report 
of Anderson and Skaar failed to in- 
dicate that the relationship is asso- 
ciated with any one antigen. 

The studies of Korns, Albrecht, and 
Locke,’ based on over 2,000 cases in 
New York State in 1950, indicate a re- 
lationship not only with immunizations 
but with penicillin injections and vari- 
ous other injections, that is, of vita- 
mins, hormones, sedatives, and Novo- 
cain for dental work. There were 
seven cases of paralysis in the last 
group, six of them bulbar. 

The conclusion is inescapable that 
immunization and other types of injec- 
tions witain four weeks of onset some- 
how condition the ensuing paralysis. 
Just how this is brought about remains 


a mystery. It seems unlikely that the 
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various antigens or other materials 
were contaminated with poliomyelitis 
Although the possibility has 
been raised of virus on the skin being 
carried in with the needle, as yet no 
virus has been detected on the skin 
despite vigorous searches in the hand- 
washings of patients and family con- 
A third theoretical explana- 
tion holds that the inoculum affects the 
tissues in a fashion analogous to exces- 
sive fatigue which is known to predis- 
pose to paralysis. 


virus. 


tacts.° 


At all events, the present evidence 
warrant the 
immunizations and 


seems clear enough to 
postponement of 


other elective inoculations during the 
summer and fall months when polio- 


myelitis is likely to appear in epidemic 
form. 
R. W. 


3. Geffen, D. H.: 


5. MacCallum, F. O.: 
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